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How Cut Glass is Made 


American Product Rivals That of Europe--Its Perfection De- 
pends Upon the SKill of the Workman and Secrets 


Which are 


{fn Russia and in the Berkshire Hills of the 
United States there is found a sand pecu- 
liarly adapted to the making of the most 
beautiful of all glass products—cut glass. 
White as flour and almost as fine it is 
shipped from Massachu- 
setts in car loads. The 
industry to which this 
silica sand contributes is 
among the most interest- 
ing in the United States, 
and the workers who en- 
gage in it hold an unique 
place among American 
craftsmen. A day at 
eut glass-making center, 
witnessing the marvelous 
skill of the workmen and 
the various processes from 
the molten mass to the 
finished product, is a day 
of education and profit, 
well worth while. 

The sand from _ the 
Berkshire Hills having 
reached its destination, it 
is mixed in large vats or 


bins with such other 


Carefully 


Guarded 


minerals as potash, red lead and saltpeter. 

In the mixing of the sand and the other nec- 

essary minerals there is a secret which is 

earefully guarded, for it is in this initial 

operation that the real quality of the glass 
is determined and 
on this that its ulti 
mate beauty  de- 
pends. 

When mixed prop- 
erly the “batch,” as 
it is called, is re- 

furnaces where, upon 
being subjected to a temperature of 
more than 2,500 degrees Fahrenheit, it 
becomes a ductile mass and is soon ready 
for the gatherer. The gatherer, there are a 
number of them, runs a long pipe into the 
mass and turning it round and round, gath 
ers the necessary material for the article to 
be blown and then passes both the pipe 
and the molten glass upon it to a_ blower. 
The blower, standing upon a slight eleva- 
tion, places the material gathered about the 
end of the pipe in an iron mold at his feet. 
The molds are of the shape of the various 
articles desired. Blowing through the pipe 
causes the molten glass to assume the shape 
of the mold, if the glass is at just the right 
temperature. Otherwise, it is placed in 


moved to the 
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The Sand from the Berkshire Hills A Workman Outlining Designs on 
is Mixed in Large Vats or Bins Wine Glasses. Some of the Pret- 
with Such Other Minerals as Pot- tiest Designs in Cut Glass Have 
ash, Red Lead and Saltpeter. Come from the Workmen. 


A General View of the Cutting Room 
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what is known as a “glory hole” by a helper 
for reheating, The molds referred to are 
only used in blowing certain kinds of arti- 
eles. Other shapes are obtained by skil 
ful rolling of the molten glass gathered 
about the pipe upon a smooth surface, the 
workman also having in hand a pair of com 
passes which assist him in attaining accu 
racy of shape and. size. All these processes 
produce the blank. When this blank is 
properly cooled it is ready for the designers 


and the cutters. The cooling process con 


sists in slowly moving the blanks from the 
oven to 


front of an the rear, the cooling 


Ready to Place the Blanks in the 


Ovens 
very often requiring a day or two. The 
front portion of the oven is, of course, kept 
very hot while the rear is comparatively 
cold. Many of the great factories which 
perform the cutting and finishing opera 
tions do not make these blanks, but buy 
them from factories which do make them. 


The skilled workmen in the blank-making 
departments receive the highest wages, 
{ higher in most instances than those known 
as strictly cut-glass workmen. Two men, 
whom we witnessed at work among the 
blowers, make $7 and $7.50 per day, respec- 
tively. One of them had been thus employed 
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A Smoother at Work 


for 35 years and his son was working 
at the same trade. It is in this depart- 
ment of glass manufacture, however, that 


the latest machinery will make noticeable 


Accurately Shaping the Article by 
Means of Compasses 


Can 
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inroads... These men who make big wages 
in producing glass are usually a very desir- 
able class of citizens, The standard of in- 
telligence in all lines of the glass industry, 
we are told, has been raised immeasurably 
during the past 10 years. While these men 
spend money freely, still they are becoming 
home builders. In Toledo, O., where the 
glass interests have long been among the 
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with red Jead. Prizes are sometimes offered 
workmen for new designs and some of the 
prettiest designs in cut glass have come 
from the workmen themselves. 

As heretofore stated, the cut-glass worker 
holds an interesting place among American 
craftsmen. He is one of less than 2,500 en- 
raged in his occupation, there being 1,200 
to 1,400 organized cut glass workers in the 

United States, while those not 


organized are roughly estimated 
at from 800 to 1,000. These fig- 
ures do not include the blowers 
and helpers who make the 
blanks. It has been estimated 
by one prominent manufacturer 
that the cost of a complete cut 
glass article, blank and all, in 
wages is nearly 60 per cent of 
its value. 

The glass cutters sit side by 
side at wheels. In funnel-like 
arrangements overhead there is 
a mixture of sand and water 
which is fed to the wheels as 
the cutting progresses. The first 
operation in Cutting the designs 
is called “roughing,” and this is 
done upon a steel wheel. The 
article to be cut is held against 
this wheel which wears its way 
to the desired depth. To know 
just how deep to cut is one of 
the chief tests of the cutter’s 
skill. At almost any stage of 
the cutting operations a very 
expensive piece of glass may 
be ruined by an inexperienced 
hand. It is no wonder, then, 
that five years’ experience as 
an apprentice are required. One 


A Skilled Glass Cutter at Work ona of the photographs shows a 


$300 Punch Bowl 


largest industries of the city, it is said that 
more people own their own homes than in 
any other city in the United States. At 
Alexandria, Ind., which has for years been 
the center of large glass-working interests, 
it is said that the average glass worker 
gives his wife $20 a week for the expenses 
of the house. Alexandria is one of the 
places where machines have been intro- 
cuced to take the place of many skilled 
workmen. 

But to return to the making of a cut- 


_glass article, when the blanks are ready for 


the subsequent operations the various de- 
signs for the cutters are marked upon them 


skilled workman roughing a 
punch bowl, which, when com- 


pleted, will sell for a sum in the neighbor- 
hood of $300. 


From the “rougher” the piece of cut glass 
passes to the “smoother,” who also works 
at a wheel. In this instance it is a stone 
wheel, the stone being jmvorted from Eu- 
rope. This wheel and its operator add a 
certain smoothness to the work that is 
essential before it goes to the polisher. The 
polisher with pumice stone and wheel of 
wood gives the finishing touches. After 
the articles have been finished and washed 
they go to the packing and shipping de- 
partments, and from there are sent out to all 
parts of the world. 
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Another of the photographs pictures the 
punch bow! which was presented to the 
late President McKinley and which is said 
to have been the largest cut glass punch 
bowl ever made. It required two expert 
glass cutters nearly four weeks to make 
this bowl. It is in two pieces and weighs 
75 pounds. The color is perfect. America 
to-day excels in the production of cut glass. 
In fact, it was a Toledo company that 
brought the art to its present high standard 


of beauty. Other American factories now 
produce beautiful cut glass articles. how 


ever, and wherever these have been exhil- 


ited in competition with the product of 
foreign countries, they have excelled in 
scintillating radiance, erystalline clear- 
ness and in richness of design. 
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The Cut Glass Punch Bow] Pre- 
sented to President McHinley 


Portable Stone-Cutting Machine 


A portable stone-cutting machine, deriy- 
ing its power from a gasoline engine, is in 
successful operation in a large quarry in 
England, and is proving a great labor saver, 
thus saving money, too. 

This apparatus is designed to cut rocks 
or boulders in their natural position by 
means of an endless steel wire cutting in 
hoth inward and outward directions. The 
cutting medium used is water and finely- 
ground quartz contained in separate vessels, 
but fed together in a trough, with a spout 
terminating directly over the cutting wire 
where it enters the rock. 

To obtain a vertical cut in the rock where 


the cutting wire is running at an angle, it 
is necessary to employ what are termed 
rock guides, the function of which is to 
guide the wire round the the 
block to be cut out. The guides consist of 
center spindles, 2 inches in diameter, which 
revolve on centers, which weighted 
sleeves slide. A 3-inch hole is first cut down 
with a jumper drill, the rock guide being 
inserted in this hole and stayed in position 
at its outer end by wire ropes securely 
fastened by pegs into the rock. The cutting 
wire is then led round the spindles, one at 
each corner, and is fed down into the rock 
by means of the weighted sleeves. 
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France Wins in the Automobile Cup Race 


France now holds the international trophy 
which gives her automobile industry fore- 
most rauk in the world. This is the third 
time France has held the trophy since the 
international contest was first instituted in 
1899 by James Gordon Bennett of New York. 
England held it once and last year it was 
won by Germany. 

As the prize is always defended in the 


Westrumite to lay the dust. Cross roads 
along the course were closed at an early 
hour and along the entire distance of about 
8514 miles men were stationed about 20 rods 
apart. To make the race the required 
length the course must be covered four 
times, about 342 miles in all. 

The contestants represented seven nha- 
tions. Austria, Belgium, France, England, 


View of the Course from the Saalburg--Captive Balloon Hanging Over It. 


land where it is held the race course was 
laid in Germany in the neighborhood of 
Saalburg, where the start and finish took 
place between two huge grandstands on 
either side of the road. Each of these 
grandstands accommodated 2,500 people and 
were connected by a tunnel under the road- 
way. Seats were sold at $12.50 each. Ten 
telegraph and three wireless telegraph sta- 
tions were installed to dispense news of the 
progress of the race . 
Two other official stands were erected at 
other points on the course, while different 
parties erected stands at various other 
points along the course, though these 
had no telephone connection. Near the 
grandstands the roads were sprinkled with 


Germany, Switzerland and Italy, each en- 
tering three ears. At an early hour the 
crowds began to gather, coming by every 
means available, by carriages, automobiles, 
motorcycles, on foot, by trolley cars or 
steam. At 6:20 the Emperor and Empress 
and many other members of German nobil- 
ity arrived and German patriotism ran high. 

The race began promptly at 7 o’clock, the 
ears starting at intervals of seven minutes, 
each start signaled by a bugler, who stood 
with a trumpet at his lips, his cheeks puffed 
out and his eyes watching the wheels for 
their first revolution. The cars of each na- 
tion were painted in a color by which they 
might be distinguished from the others as 
they careened past the grandstand. After 
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can be made that would not work too great 
a hardship on owners having boats in the 
business. For instance, there could be ac- 
bestos curtains fitted in two cross sections 
at least on each deck, which would confine 
the fire to the part of the boat where it 
might originate. Instead of hose being 
reeled up it could be stretched and held in 
brackets or beckets ready for immediate 
use. Added to this, the use of fire-proof 
paint and two reliable men at least on each 
deck to patrol it, watch out for fire and do 


THE RATE WAR BETWEEN ATLANTIC 
STEAMSHIP LINES. 

In the great rate war which has been 
raging between German steamship lines and 
the Cunard line, while the evil influence 
extended wide on every hand, the United 
States was the chief victim. 

So frantic were the opposing factions in 
the endeavor to outdo each other in the 
cutting of steerage fares that the rate was 
reduced from $20 and $30 to $8.75 per head. 

While the laws of the United States re- 
garding emigrants, their physical, mental, 
moral and financial condition and abilities 
are, if possible, more rigidly enforced than 
ever before, the low rate removed the chief 
protection of a country which, while she has 


nothing else, would reduce the danger on 
boats now in commission. While in wooden 
boats to be built steel bulkheads sbould in- 
case the machinery to the upper deck, iron 
deck frames and carlins and steel tube 
stanchions should be fitted throughout. In 
fact, wherever metal could be used to ad- 
vantage and not make the boat cost a pro- 
hibitive price for the business it is built for, 
it should be employed. Add to these pre- 
cautions, eternal vigilance, and every ex- 
cursion boat will be as safe as one’s home.” 


ever befriended the emigrant, still excludes 
those who would sap her vitality. The 
higher rate brought in the main those who 
had the energy and purpose to persist until 
the sum required was saved, thus proving 
themselves in the mere endeavor. With the 
rates less than $10 from London to New 
York the off-scourings of the earth might 
take advantage of them and such emigrants 
are not wanted here. A 

England became anxious as to the effect 
on Canadian emigration as many points in 
Canada could be reached more cheaply by 
way of New York than by Quebec. The 
losses, it seems, will fall more heavily on 
the German lines as they depend more on 
their passenger traffic than does Great 
Britain. 


Emigrants Boarding an Cccen Greyhound at Queenstown 
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the 


all 
which took some time, there were long in- 
tervals between the flashes of color as they 


contestants had made their start, 


whirled past. These intervals were relieved 
by musie and refreshments for which ample 
provision had been made for the great crowd. 
From the first the interest centered in 
Thery of France, Jenatzy and De Caters of 
Germany. The other cars were all hindered 
more or less by defects which developed at 
the last moment. Thery, driving a Georges 


In the wake of the “General Slocum” dis- 
aster of June 15, in which over 900 persons, 
mostly women and children, lost their lives, 


comes a discussion by the press of the 
country as to the best means of avoiding 
such horrors in the future. That criminal 


cnrelessness exisied somewhere was evident 
on exiunination of the rotten life-preservers 
to which many of the ill-fated passengers 
trusted themselves. These were shown to 
be filled with crumbling cork and glue and 
they sank with their precious burdens when 
they reached the water. Hose which burst 
at the first attempts to use it; lifeboats se- 
curely wired so that they could not be low- 
ered: confusion among the crew who were 
untrained for such an emergency, having 
had no fire drill whatever, and a long run 
upon the waters with the flames raging 
every moment more fiercely and shrieking 
women and children falling into the hold 
which had become a fiery furnace, or else 
leunping into the water to meet slightly 
less horrible death: these are some of the 
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Richard-Brazier car, finished the four 
rounds in 5 hours, 50 minutes and 3 secopds, 
just 11.4 minutes time than Jenatzy 
who drove a Mercedes car and whose time 
was 6 hours, 1 minute and 28 seconds. 
Baron de Caters came out third, 45 minutes 
and 10 seconds behind Jenatzy. 

France hid won the trophy, but the event 
was marked by the heartiest good will on 
the part of Jenatzy, the German, who won 
last year. 


less 


The ‘“‘General Slocum’’ Disaster 


stories told by the few hapless survivors. 

Marine papers agree that excursion boats 
ean be made from fire and 
them forecast what the future construc- 
tion will The American Siren and Ship- 
ping says: 


safe some of 


be. 


“There is no reason why the superstruc- 
ture of one of these craft should not be al 
wholly fireproof. Light could 
take the place of wood in nearly every par- 
ticular, and the now 
available are a protection which it is almost 
criminal not to use. There is no reason, 
either, why every deck of such craft should 
not be divisible by fireproof sliding doors 
or asbestos curtains to prevent or at least 
retard the sweeping of flames from one end 
of the vessel to the other. These are things 
which must come in time, just as certainly 
as the theaters have been safeguarded.” 

The Marine Journal 


ost steel 


asbestos coverings 


with this 
It says: 

fire on steam- 
improvements that 


coincides 


view in several particulars. 
safeguard 
are 


“As a 
there 


against 


boats many 


Siocum, 


The Excursion Boat which Carried Almost a Thousand to Doom 
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Mechanical Features of the War 


The gaping astonishment with which the 
world has followed the movements of the 
Japanese forces in the Far East has now 
settled into the hush of expectancy while 
it awaits the outcome of the approaching 
Withiti the last month the wonder- 
fully planned and admirably executed Jap- 
anese campaign has been completely carried 
out, and now there remains to be seen what 


crisis. 


At the Yalu it was a finely planned sys- 


tem of pontoon bridges; at Telissu it was 


batteries connected by telephone; in a 
naval engagement it was wireless teleg 
raphy communication with a scout ship; 
and recently a war balloon was success- 


fully used. These things show how adapt 
able the Japanese is to modern conditions. 


The Russians are strengthening Port 


Russians Constructing Barbed Wire Entanglements Around Port Arthur 


the congested forces in the vicinity of 
Port Arthur and Mukden will do. 
For 


years to come the world that has 
watched the daring advance of the little 


oriental fellows they believed to be so far 
behind the times will tell 
were opened. 

Brief sentences occurring now and then 
in all the press reports reveal one of the 
secrets of the Japanese’s remarkable success. 


how its eyes 


Arthur by every means possible. Around the 
Russian stronghold they have erected miles 
of barbed wire entanglements and 
these are the fortifications. The 
will be Titanie. 

At this time no Jap remembers his indi- 
viduality: with brave hearts, 
Wives and daughters take 


within 


struggle 


and 
their 


mothers 
leave of 


dear ones, praying, not so much for their 
safe 


return, as for the success of their 
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cause. We are told that the men of Osaka, 
Japan's great commercial city, for a quar- 
ter of a century have borne the brand of 
cowards, so that no Osaka man was deemed 
worthy of even the least of service medals, 
and yet at the battle of Nanshan which 
ranks the Japanese with the foremost mili- 
tary powers, it was the Osaka division that. 
when the day seemed lost, charged up the 
heights and, planting the flag on the hill- 
top. inspired the fagged-out forces on to 
Victory. 

When, from the home port the Japanese 
troops embark for the scene of the 
from every hand the people lift up 
resounding cheers. 


war, 
their 
Flags are unfurled and 
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But once have the heavy clouds which 
overhang Russia lifted, and even then 


though she succeeded in sinking one Jap- 
anese vessel and disabling two others, with 
a loss to Japan of about 1,000 men, the 
move is generally considered to have been 
of strategical importance. Admiral 
Skrydloff, the commander of the Vladivos- 
tok squadron which made the successful 
raid in the Korean straits, is a man of im- 
posing personality, and to him the Russians 
look with admiration and renewed hope. 
The illustration shows him standing on the 
bridge of his flagship. 

The only great disaster that has over- 
taken Japan during the entire course of the 


Japanese Embarking at Nagasaki for the Scene of the War 


the scene with all its oriental trappings is 
most picturesque. 

One of the strangest of Japanese customs 
is the stitching of a safety girdle which is 
supposed to charm the life of the soldier 
who fortunate as to possess one. <A 
woman who has someone in the war passes 
along the street carrying «a long narrow 
piece of cotton stuff on which there are a 


is so 


thousand black dots. As she goes she re- 
quests different women to put afew 


stitches in the girdle, until at last a_ thou- 


sand women have each passed a_ thread 
through one of the thousand dots. Some- 
times a number of women will gather 


around one who has a dotted cloth, 


war, Was the destruction of the battleship 
“Hatsuse”’ by a mine nine miles off Port 
Arthur. All the nations have condemned 
Russia's action in strewing the high 
with floating mines. The “Hatsuse” was of 
15.000 tons displacement and cost over 4 
million dollars. With her were lost 431 
men, while 82 were injured, among them 
being a number of officers. 

Summary punishment is meted out by 
the Japanese troops to Russian spies. Mar- 
tial law governs the case and the decision 
and punishment are speedy. The illustra 
tion shows a Japanese soldier shooting a 
Korean spy who had given information to 
the Russians. 
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General Skrvydiloff 


“Death to the Spy"’ 
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Destruction of the “Hatsuse”’ 


The Safety Girdle 
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Russia's fleets, although they have made 
a far better showing than her land forces, 
have been singularly unfortunate. They 
have barely been able to withstand the re- 
peated attacks on Port Arthur by the Jap- 
anese vessels and haye met heavy reverses 
at all times. One of the singular facts has 
been that 


her greatest losses have come 
from disheartening accidents resulting 
from causes in her own control. Whether 


this signifies that she is careless or ignor- 
ant the watching nations are puzzled to 
decide, 
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rush made by the big fellows was not to be 
repulsed. The terrible weapons were thrust 
into men and horses; some of them stuck 
and could not be removed. An entire Jap- 
anese squadron was literally cut to pieces 
and when the Cossacks lost their lances in 
the fray, they seized the swords from 
wounded Japs and continued the fight. 
While the Russians have many times 
shown gross brutality and have even mu- 
tilated the dead bodies of the enemy, ru- 


mors of such atrocities on the part of the 
very 


Japanese have been few. tussinns 


Mounting the Guns of the New Baltic Squadron 


Now she is rushing the new Baltic squad- 
ron to cempletion and the scenes at the 
Nevsky, the Baltic and the new Admiralty 
shipbuilding yards, where the work is being 
carried on day and night, are scenes of 
great activity. Mighty cranes are used to 
lift the heavy 12-inch guns into place, while 
smaller guns are mounted by means of tem- 
porary derricks. The yards are located in 
the Neva river near St. Petersburg. 

One of the most daring and_ terrible 
charges was made with lances during the 
fight at Wafangtien by the Fourth and 
Sixth Companies of the Eighth Siberian Cos- 
sacks upon the Japanese cavalry. The mad 


who scoff at the Japanese soldier, however, 
are loud in the praise of the Japanese hos- 
pitals. 

The work of the Japanese medical corps 
is carried on regardless of nationality, and 
many a wounded Russian has had the ten- 
derest of care from the despised enemy. In 
many instances the food the Russians have 
been accustomed to has been afforded the 
patients. The Red Cross Society ship of 
the Japanese is splendidly equipped, and 
the women nurses are the equal of any in 
the world. 

Before the Japanese make an important 
move they are fully informed of the lay of 


on 


| 
if” 
« 


POPULAR MECHANICS. 813 


The Cossacks Use Lances Japanese Nurse Wounded Foes 
Japanese Spies in Horea Bandits Burn Telegraph Poles 
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the land before them by spies, of which 
they have a wonderful system. These spies 
note every detail and gather an incredible 
amount of information. Thus prepared the 
officers can command an advance with 
something of a certainty as to the condi- 
tions to be met. 

The Chunchuses, Chinese bandits, are aid- 
ing the Japanese greatly. They are con- 
stauntly harassing General  Kuropatkin’s 
forces and are retarding Russian  move- 
ments in many ways. One of the great an- 
noyances they delight in is twining tele- 
graph posts with straw and setting them 
on fire. 
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Japanese outposts are extremely vigilant 
and are often accompanied by a dog which 
quickly scents the messenger stealing along 
so cautiously. Anyone the Japs catch 
stealing along the shore is immediately 
shot. 

Russian officials are doing all in their 
power to make the war more popular 
among the people. Restlessness and grief 
pervade the empire and the poor peasants 
have little hope left when they have sent 
the strongest and best of their men to al- 
most certain death. 

Prints putting Russia in the most favor- 
able light are being distributed throughout 


Running the Gantlet--A Convict’s Chance for Liberty 


Liberty the reward for success; 
Death the penalty for failure. 

These are the alternatives offered one 
Russian convict each day at Port Arthur. 
Once in every 24 hours a courier is sent 
out in the effort to penetrate the Japanese 
lines and carry news to Kuropatkin of 
conditions in the beleaguered city. So alert 
are the Japs that only an occasional carrier 
gets through with his letters, written in 
cipher, and wins his reward in liberty, of 
which he had had little hope. 

Much of the journey the poor wretches 
must make at night, for there are some 
points so dangerous that few escape. The 


the country to give the impression that 
hers is the victorious army. 

Two of these prints are shown here. One 
represents Russia as the spirit of peace, a 
dove with an olive branch resting on her 
uplifted hand, while in the other she holds 
a lily. Behind her stalks Japan in~ the 
garb of a fiend of darkness, bearing a 
knife and attended by the monsters of the 
deep. The other shows a group of Japa- 
nese officers before whom the spirit of the 
great Napoleon bas just appeared. Con- 
sternation and horror are depicted on the 
officers’ faces as the spirit says, “If my 
thunderbolt against Russia failed, what can 
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Prints the Russian Officials are Distributing Among the Peasants 
in the Effort to Make the War More Popular 


The Hardships of the Russian Transport in Manchuria 
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vellow-faced dwarfs like you expect?’ 
‘These prints are believed to have an appre- 
ciable effect on the minds of the people. 
Another stroke of policy in this line has 
just been made by the Czar in granting all 
persons suspected of conspiracy against 
the government, and the political prisoners, 
a right to trial the same as in other of- 
fenses, instead of, as formeriy, banishing 
them to Siberia without trial. This sweep- 
ing reform will mean a great deal to the 
Russians and is apt to make them more 
kindly-disposed toward the ruling powers. 

The Cossacks are extremely superstitious. 
Not one of them would antagonize the will 
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all these things the Russian spirit much do 
batule—but he can turn a ready mind to 
devotional services. 

When a trainload of soldiers stop at a 
town at the close of the day, on leaving 
the train they line up beside it, the bugles 
sound, and then with bared heads they 
stand while a priest reads the evening 
prayers. After this service their courage 
is further revived by singing popular Rus- 
sian songs. 

The illustration shows Russian soldiers 
worshiping in the church at the great city 
of Harbin. The military effect of the many 
bayonet points rising above the bowed and 


“Over the Restless Battalion Falls a Great Hush While the Priest Offers 
a Prayer’’ 


of a priest for whom they entertain a great 
awe. Just before going into «action a 
strange scene is enacted by the army so 
soon to go forth to fight and kill. A priest 
bearigg a cross rides out before the troops. 
In an instant every head is bared and 
bowed, and over the restless battalion falls 
a great hush while the priest offers the 
prayer. 

Wherever he is seen, boarding the train 
for the front, marching across the frozen 
expanses, on board a battleship or stopping 
of nights at cities while en route for the 
war, the Russian soldier is always devout. 
No conditions so uncomfortable, no place 
so cold, no landscape so dreary—and with 


kneeling figures makes the scene remark- 
able in the extreme, and is significant of 
the nation’s attitude toward its own re- 
ligion. 

The breaking up of the cold weather 
brought greater difficulties for the Russian 
soldier to contend with. He was aceus- 
tomed to the cold so that it was not a great 
hardship, but the deep mud which came 
with spring handicaps him at every turn. 
The roads in Manchuria are poorly con- 
structed and the heavily loaded transport 
wagons sink hub-deep. To move a battery 
of artillery forward means a terrible strug- 
gle for both men and beasts and leaves 
them in a thoroughly exhausted condition. 
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Russian Soldiers on the Way to the Front Worshiping in the Church at 
Harbin. Even inthe Poorest Districts of Russia, where the Peasants Live 
in Wretched Hovels, Beautiful and Costly Places of Worship are Erected 


A Brave Charge up the Heights 
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In the fight which has been raging among 
the hills around Port Arthur the Japanese 
have made many brave charges up the 
steep heights. The Russians entrenched at 
the top of the hill have all the advantages 
of locality and only by great loss can the 


Japanese hope to dislodge them. Never 
faltering at the terrible prospect, with 
shells falling thick and fast among them 


and always advancing over the dead and 
wounded bodies of their comrades who 
have gone before, they have persisted un- 
til the heights were scaled and the enemy 
put to rout. Many pieces of Russian artil- 
lery have been captured after such a strug- 
gle. 


DISASTER BEFALLS RUSSIA’S FINEST 
SUBMARINE BOAT. 

With the carnage of war pressing closer 
around her, with bloodshed and losses and 
famine and defeat confronting her troops 
on every hand, on the peaceful river Neva, 
where the red fringes of the war have not 
yet reached, Russia has just beheld one of 
the worst tragedies the present war has 
brought her. In all previous history there 
has been but one like instance with the 
difference in that instance that none lived 
to tell the story, while in this a few survive 
who will remember the horror of that time 
all their lives. 

The scene was in the Neva river where, 
just off the Baltic ship-building yards, lay 
moored the “Delfin,” the finest submarine 
boat in Russia’s navy. A detail of raw sail- 
ors and officers had trooped down to the 
wharf to learn something of the manage- 
ment of the deadly little craft which now 
figures so greatly in the fates of nations. 
Though far removed from the scene of the 
war, the atmosphere was thrilled with 
something of the spirit of that bloody con- 
flict. The men were eager to board the 
boat, but the three officers hesitated; the 
captain was absent. The crew was experi- 
enced, however, and desire finally conquered 
any misgivings. 

Laughing and jesting 32 men descended 
into the boat, though the “Delfin’s” capac- 
ity was for but 10. As the last man en- 
tered a passing tug sent a great wave of 
water splashing into the interior. The in- 
experienced sailors were thrown into a 
panic. Already the submerging apartment 
was open and the crew were screwing 
down the manholes. One sailor made a des- 
perate effort to escape and there was a 
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rush of escaping air, a number of flying 
bodies blurled violently out through the 
mabhole, and then, like a stone, to the 
river’s bed sank the “Delfin,” and with her 
went 21 men, 11 having been blown through 
the manhole and escaped with their lives! 
One of the officers who was thus saved, 
afterwards said: 

“T remember a sickening sense of suffoca- 
tion from the fumes of the storage bat- 
teries and then a rush of air and water; a 
flash of blinding light, and the next thing 
I knew was that I was ashore. What those 


who sank with her suffered I dare not 
think.” 
The “Delfin” was raised shortly after- 
wards. 


THE GREAT ELIZABETH SUSPENSION 
BRIDGE, BUDAPEST. 

After six years of incessant labor the 
great Elizabeth suspension bridge, crossing 
the Danube at Budapest, is opened to the 
public. There were no physical conditions 
which made the suspension type a neces- 
city, and this style of construction was 
chosen chiefly on account of its symmetry 
and beauty. <A short distance down the 
river is the old chain suspension bridge, the 
Lanez; while on the other side is Ferenez- 
Jozsef, a cantilever built to resemble a sus- 
pension bridge. The Elizabeth is 951 feet 
long in the main span, and of unusual 
strength. It carries a double track electric 
railway, and also has passageways for 
teams and pedestrians. The structural ma- 
terials were produced at the government 
steel works, and the shops of the Hun- 
garian State Railways.- Only a few small 
details such as lamps and ornamental rail- 
ings were furnished by private firms. The 
erection was by the Danube Bridge De- 
partment. 

In England one must not leave his auto- 
mobile with engine running, unattended in a 
street or public place. Violation of this rule 
is punished with arrest and fine. 


> 


Paris surgeons are using the cinemato- 
graph, or moving picture machine, for 
demonstrating to students the method or 
proceeding with typical surgical operations. 


United States citizens drank 10 per cent 
more liquor in 1903 than 1902, or 3,623,- 
913,194 gallons of stimulating drinks at a 
cost of $1,451,533,379. 
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Electrical Mosquito Destroying Apparatus 


Insects Lured to Death by Sounds of Music 


The introduction of petroleum oils for 
covering the surfaces of waters in low, 
marshy places where mosquitoes breed, 
promises to be superseded in some countries 
by systems of destroying the pests with 
electrically designed and driven contrivy- 
anees. In the tropical countries this work, 
under the management of interested parties, 
has been carried on for a number of years 
and is steadily progressing. 

Petroleum oil has been extensively util- 
ized for the purpose of coating the water- 
Ways with a film of oil, as its odor tends to 
destroy the existence of the mosquito; but 
for various reasons, oils on the waters are 
not practicable in many instances. Other 
means have been devised. Smoke producing 
apparatus was utilized in some places and 
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the volumes of sulphur-laden smoke de- 
stroyed insect life within-a certain radius; 
poisons of various kinds have likewise been 
employed in the science of mosquito de- 
struction, and now up-to-date models of 
electrical devices haye been designed both 
in America and foreign countries and em- 
ployed for the purpose of destroying mos- 
quito life in the lowlands, along the river 
banks, and in fact wherever the pest 
thrives. Fig. 1 gives a general idea of one 
of these devices. 

What looks like a big lamp. shade is made 
of sheet metal, painted white inside, black 
outside. The diameter at the lower edge 
is something like 3 feet. The shade tapers 
up to G and is connected to the electrical 
portions at H. In order to get an idea of the 
workings of the death-dealing affair, refer- 
ence should be made to Fig. 2, where is 
shown the little magnetic coils I, I. This 
ponderous lamp shade, so called, is set up 
in proper contrivances on pole connection 
in pools, swamps, yards, or places where 


there are enough mosquitoes, and the proper 
electrical connections are made with the 
coil wires. The coils are about 1000 ohms 
resistance, with a vibrator, J, between their 
poles. <A lightning globe is inserted at the 


upper portion of the shade and the bright 
light against the whitened surfaces is re- 
flected strongly and attracts the unwary 
mosquito to his doom. The candlepower of 
the light is about 30. Another feature 
of the device is the erection of some fine 
wires inside the shade, arranged on the harp 
plan. These wires are caused to vibrate 
just enough to emit musical sounds. The 
music is soft, but it floats on the atmos- 
phere for considerable distance on clear 
nights. 

The buzzing sounds are very like that 
from the mosquito himself and the soft, 
enchanting music draws thousands of in 
sects to the shade. Inside the shade a 
sticky surface, usually made of fly-paper, is 
arranged. Sometimes, instead of gummed 
fly-paper, portions of metallic surfaces are 
coated with a sticky composition on which 
the mosquito is pretty sure to fasten him- 
self by legs or wings while wabbling about 


with eyes dimmed by the strong light and 
with mind benumbed with the sweet strains 
of the harp cords. The result is that multi 
tudes of the insects lose their lives in the 
shade and either remain therein, to he 
scraped out next morning by cleaners, or to 
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drop down to the earth of their own weight 
when dead. Underneath the device one sees 
numerous mosquito dead. The music at- 
‘tracts and stuns and causes death often- 
times. Some of the makers of the paralyz- 


Fiy. 4°" 


ing devices use the shades in the manner 
exhibited in Fig. 3. The shade itself is desig- 
nated A, and the connecting cup with the 
wiring is marked B. The construction of 
the musical sound-producing mechanism is 
shown in Fig. 4. It is made of a metallic 
frame across which is strung the set of fine 
steel wires C. The vibrations of these wires 
in mid-air, even if caused only by the drafts 
of wind blowing through, send forth an en- 
trancing music that seems to attract the 
mosquito to the trap. 

One of the oddest types of mosquito de- 
stroying contrivances lately devised is one 
in which the mosquitoes are sucked into 


the death trap, shown in Fig. 5. There 
is a cone-shaped tunnel made of wood, 
about 4 feet in diameter at the open 
end, tapering to about 3 feet at the 
base end, where the suction propeller is 
operated. The length of the cone tun- 
nel is about 4% feet. It is set up in 
places where mosquitoes congregate in 
Fig. 


numbers to breed. The propeller D is a suc- 
tion wheel and so arranged that any light 
object like a mosquito coming near the open 
end of the cone is promptly sucked into the 
death-trap. The wheel is speedily revolved 
by the belt E on a wooden grooved wheel. 
The belt is operated by a motor below. 
This contrivance is fixed to a post at about 
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the elevation of ordinary tree tops; F is a 
stand on which is placed poisonous mate- 
rial, the fumes of which rise into the nos- 
trils of the mosquitoes which are so un- 
luckly as to be drawn into the tunnel by 
the air suction. Soon after starting the 
affair, the mosquitoes accumulate and be- 
fore the next morning the machine has, as 
a rule, piled the mosquito dead to a goodly 
height. 


A SUGGESTION FOR PHOTOGRAPHERS. 


Here is a method of timing exposures 
which is far more accurate than counting, 
which always varies in the’ time it takes 
with the individual who is doing it, and 


therefore cannot have a_ standard time 
value. 
If the exposure is for one second, say 


“Naught, one half and one”; if for two see- 
onds, say the same twice; if for a half- 
second, say “Naught, one-half” as rapidly 
as may be, and for a quarter-second, merely 
say “Quarter.” It is almost impossible to 
say these words too quickly. 


BABY INCUBATOR AT THE FAIR. 


One of the most interesting exhibits at 
the St. Louis World’s Fair is a baby incu- 
bator fully equipped, not only with all the 


apparatus and accessories necessary, but 
also with the frail, little new-born being 


whose chance for life is depending almost 
entirely on the care received through the 
incubator. A great many elements enter 
into the construction of a reliable incubator 
for nurturing human life. Not only must 
the temperature be kept at a certain de- 
gree, but sanitation, air and means of feed- 
ing all require a great deal of careful 
attention. 


AN IMPROVEMENT FOR DYEING 
MACHINERY. 


A German has just produced an inven- 
tion which will work a radical change in 
dyeing machinery. In the method of dye- 
ing in present use the goods pass at full 


width through a part called the jigger 
which contains the coloring liquid. The 


new invention does away with the reser- 
voirs for mixing the dye and it is mixed 
in the vat instead, and then sprayed with 
great force upon the cloth by means of 
atomizers. 
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Mysterious Mechanical Stage Illusion 


How a Seemingly Impossible Feat Is Performed 


“Without Any Apparent Support, She Remains in the Air” 


Theater goers in Europe are being puz- 
zled over an illusion which the audience 
are unable to explain. When the curtain 
rises a mahogany box, to all appearances 
a coffin, is seen resting on four small 
wooden legs: behind it stands the magi- 
cian, As he makes passes with his hands 
the motionless form of a beautiful young 
woman is seen to slowly rise from the cof- 
fin. Stretched at full length, and without 
any apparent support, she remains in the 
air while the performer passes a hoop the 
full length of the body, giving absolute evi- 
dence of no support below. After the hoop 
is removed in the reverse direction, the 
body slowly descends into the coffin and the 
curtain falls. The illustration explains how 
the trick is done. The body rests upon a 
stee] framework (B) which is securely fas- 
tened to the iron which is fastened to an 
upright steel shaft at D. This shaft which 
is painted black does not show at a short 


distance, and is raised and lowered by a 
man below the stage. 


AMERICA MAY BE EXCLUDED FROM 
THE WHALING INDUSTRY. 


Two tons of whalebone were purchased 
in London recently at $15,000 per ton, and 
besides this the world has but four tons 
visible supply left. Now American whalers 
may lose their share in this profitable indus 
try, for the Canadian government is endeay 
oring to exclude all but Canadian whalers 
from Hudson Bay. 

American whalers have always met wit!) 
great success in these waters, where the 
finest grade of whalebone is obtained. In 
1902 one Yankee ship secured 7,000 pounds 
of whalebone, which was valued at $25,000 
If Canada succeeds in her purpose only 
Canadian, English and Seotch whalers w'!!! 
have aecess to the Bay. 


| 
| 
bound 
/ 


822 POPULAR 


MECHANICS. 


Armies Have Telephone Scouts 


Among the most important points of a 
modern well equipped army is the use of 
telephone scouts The scout’s duties under 
any circumstances are attended with great 
hazards, and yet his services are indis- 
pensable. Of old, he was frequently sent 
out on long trips to spy out the lay of 
the land and obtain all the 
information he could about 
the opposing forces, only to 
return to camp to be sent 
back for some important de- 
tail which new conditions 


more frequently he gives his undivided at- 
tention to the field glass, dictating his ob- 
servations to the telephonist, who transmits 
them to headquarters, where, if any orders 
are to be given, they can be given at once, 
or any questions asked and answered 
at once, and all the work necessary is in- 
cluded in the one trip. The 
attendant usually carries the 
reel of conductor and the 
batteries on his back until 
the site for the observations 
is reached. 


U. 8. Telepbone Detail Party—Conductor Paid Out From the Wagon. 


had brought up or his officer’s oversight had 
failed to emphasize. Once again he was 
obliged to make the perilous trip, from 
which, brave as he was, he had been glad 
to return, and often several trips were 
made before the information was satisfac- 
tory. 

Nowadays, when a 
scout starts out to find 
out all that observant 
eyes and a- mind 
trained to military af- 
fairs can about the foe, 
he is accompanied by 
a man carrying a tele- 
phone instrument and 
paying out a single line 
of conductor he 


A ground return is used, the connecfion 
being made by striking a hatchet or bay- 
onet into the ground and wrapping one end 
of the wire around the exposed part of it. 

Sometimes the distance is so great that 
earries the reel of conductor as 
far it dare go and 
then the scouting party 
proceeds alone. If the 
line to be left in 
place, sometimes it is 
laid in protected places 
or attached to trees 
and other supports. 

All great military 
powers use the tele- 
phone in this manner. 
In the present war the 


wagon 


as 


is 


goes, or sometimes the Japanese use it thus. 
scout carries the tele- It is also used for com- 
phone himself, though A Telephone Scout Dictating to His Telephonist. munication between 
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the often widely separated camps of an 
army. In each camp a_ special cordless 
switchboard and specially constructed tele- 
phone instruments are installed, says the 
American Telephone Journal, and are found 
to be of invaluable assistance in emer- 
gencies. 


AN AUTOMOBILE HOSPITAL. 


Built of Steel and Bullet-Proof, for Field Hospital 
Service. 


To a young lieutenant in the British army 
credit is due for an invention which will 
be a boon to his wounded comrades in time 
of war and is another effective agency for 
ridding the battlefield of some of its hor- 
rors. During the Boer war the inventor was 
with the troops which met the most stub- 
born resistance and all around him fell com- 
rades who, despite an efficient Red Cross 
must lie there and suffer while the 
raged. 


corps, 
hattle 

The invention conists of a bullet-proof 
motor for field ambulance work and is de- 
signed for the use of army medical officers 
and stretcher bearers on the field of bat- 
tle. The mechanism of the machine is very 


Bullet-Proof Hospital Automobile. 
The bullet-proof shields can be ex- 
tended, wing fashion, to protect two sets of 


simple. 


stretcher bearers in the firing-line. The 
motors are 3-wheeled and can be used for 
hospital traction or for driving ice-making 
machines for the field hospitals. 


FORGING IRON SERIES REPRINTED 


The series on “First Lessons at the 
Forge,’ which has been running as a se- 
rial in this magazine during the past few 
months, has been reprinted complete in 
pamphlet form and will be mailed to any 
address on receipt of 10 cents. Address 
Popular Mechanics. 
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GASOLINE LOCOMOTIVES BUILT FOR IN- 
TERURBAN SERVICE. 


Gasoline engines and also gasoline motor 
cars are being built by a Kansas City com 
pany. The engine is of the vertical single 


Gasoline Locomotive for Passenger Serivce 


eylinder four cycle type. A cam opens the 
exhaust valve and a vacuum formed by the 
descending piston opens the intake valve 
It is water jacketed, a centrifugal pump 
driven from the main shaft circulating the 
water, The ignition is by means of an 
electric spark. 

The engine runs continuously in one di- 
rection, and the power is transmitted to 
the wheels through a cluteh. 
This is so designed that the car is started 
and stopped smoothly and can be run in 
either direction while the engine’ runs con 
tinuously one way. The faces of the fric 
tion lock the driving gear by impingement. 
The clutch is on an intermediate shaft, 
which is geared to the driving shaft. 

The weight is distributed to three points 
by making one support over the center of 
the axle and equalizing it 


hox es, 


reversible 


across to the 


is carried on the 
walls inch 


The storage of gasoline 


truck in a tank with over 1% 


thick. The gasoline is not fed by gravity. 
but is carried over by mechanical action 


only when the engine is moving. A lower 
grade of gasoline can be used, thus re 
ducing the operating cost considerably. 

In the gasoline motor passenger car one 
end of the body has a section of floor re 
moved to accommodate the elevated part 
of the engine within. This is shut off from 
ihe passenger section by a partition 

Each of the locomotives has power 
enough to haul a pass@énger coach or inter 
urban car at good speed It carries sup 


plies for a 100-mile run and one man only 
in required to operate it, 
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Cleaning Streets with Compressed Air 


No Brooms, No Dust and No Unsightly Machines § 


— 


Machine at Work «-- Left-Hand Valve and Nozzle Open 


The street sweeping machine which for is dustless, noiseless, and very much 
years has left clouds of dust in its wake, cheaper to operate. No sprinkling wagon is 
and hurled stones in all directions as it required to prepare the way: the new 
passed, will now have to go to the scrap cleaner does its own sprinkling. Com 
heap, where it belongs. The new method pressed air is the power and water is the 


Center of Street Cleaned -- Washing Both Sides of a 32-Foot Roadway 
Clear to the Curb 
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medium with which the work is done. 

Two steel tanks are carried on each 
wagon; the larger for water, and a smaller 
tank contains the compressed air. When 
the driver moves a lever, the nozzles be- 
neath the wagon are opened, and driven by 
the air, the water rushes out on either side, 
sweeping all dirt to the gutters. The force 
of the water is regulated by the driver, 
and cleans effectively for 30 to 40 feet on 
each side. The middle of the street is 
cleaned by another wagon which precedes. 
One supply of air is sufficient for several 
tanks of water, and when the air pressure 
is exhausted the tank is filled from a 
reservoir of compressed air carried on a 
supply wagon. There is practically nothing 
to wear out, the first cost is much less than 
the revolving-broom wagons, and the ex- 
pense of compressing the air is compara- 
tively small. 


SELF PROPELLING CRANE. 


A steam crane for heavy work around 
docks and in factory yards is being built in 
France. The new crane utilizes the usual 
features of the traction engine, with the 


Traction Crane 


addition of a derrick carried at the front 
end and operated by the machine’s own 
power. The outfit can be run to whatever 
place it is needed and saves the work of 
many men. 


->- 


The United States may have a national 
naval abbey in which the deeds of her naval 
heroes will be sacredly commemorated in 
a manner calculated to inspire the youth 
of the country with high resolves. The gov- 
ernment has appropriated $10,000,000 for 
enlarging the naval academy at Annapolis 
and the chapel which is one of the new 
buildings may be used for this purpose, 
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NEW GUN THROWS A LINE LONG DIS- 
TANCE. 


A new gun for throwing lines for live- 
Saving purposes will throw a line from 200 
to 400 feet, the distance varying with the 
force of the wind, with great accuracy and 
without the operator moving from his seat. 


Lyle Line-Throwing Shoulder Gun 


These Lyle line-throwing shoulder guns are 
equipped with a wooden box, 32 by 12 by 5 
inches, containing four projectiles, standard 
size blank cartridges, cleaning rod, ete. 
The guns are so small and compact that 
they can be easily used from almost any 
size craft, throwing the line to a vessel by 
which a hawser may then be sent aboard. 
They have many points which will make 
them rank high among life-saving devices. 


CARRY MAIL IN MOTOR OMNIBUSES. 


Motor omnibuses are now used in sparsely 


settled districts of England for carrying 
mail. The omnibus system was put in by 


a railway company to serve as a feeder to 
its line, and in time proved itself so ade- 
quate to meet the conditions and so much 
better than fixed lines of railway that the 
Postmaster-Genera!l decided to make use of 
it for the distribution of mail. 

The “bus system includes both passenger 
and luggage compartments. The passenger 
compartment seats 10 persons and the lug- 
gage van, in case of need, can be converted 
into an additional compartment for passen- 
gers. When used for luggage only, a_ ton 
of parcels and baggage of all kinds can he 
stowed away within it, and more can be 
placed on the roof. Passengers are taken 
up en route, and when the passenger com- 
partment is overtaxed the 'uggage space is 
given up for their accommodation, parcels, 
boxes, ete., being left for the next van in 
preference to 2 passenger, though, of course, 
the mail bags are never left behind. The 
system has been so satisfactory that a num- 
ber of new motor omnibuses have been 
ordered, 

Show “Pop” to your friends. 
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Largest Lens In The World 


Cost $100,000 -- Makes a Hair V.isible 300 Feet Distant-- 
Important Discoveries Expected From Its Use 


At the American University, Washington, 
D. C., an observatory is soon to be built 
and the great reflecting lens of the late Rev. 
John Peate mounted and placed therein at 
a cost of $100,000. Great things are ex 
pected of this lens when mounted, it having 
been declared upon its completion in 1898 
to be the largest in the world. Its diameter 
is 62 inches and it is 5% inches in thickness. 


The maker of this lens took up the stud, 
of the methods of polishing glass late in 
life. In all he made 16 fine lenses, some of 
which are now in use in distant lands. 
He was past 75 years of age when he made 
his greatest lens—the one for the American 
University. It was no easy task to find a 


glass manufactory that would undertake to 
cast a 62-inch lens. 


Five times the molten 


A Great Lens and Its Maker 


At present it stands in the corridor of the 
College of History at the American Uni- 
versity. 

After its completion, in the workshop of 
Rey. Mr. Peate, Greenville, Pa., it was test- 
ed before being sent to Washington. <A dial 
the size of an ordinary watch was placed 
100 yards distant from the big lens. <A 
word was written upon its face with a lead 
pencil. A pin was placed in the center of 
the dial and a hair was used as a hand 
Dr. Peate’s lens magnified this dial 10,000 
diameters, every part of the dial being 
prominent. Though unmounted, by its use, 
it is said, that Dr. Peate was enabled to 
detect stars which never before were vis- 
ible. 


glass had to be poured into the mold before 
a perfect result obtained. Before 
being polished the casting weighed a_ ton. 


was 


When completed its weight was 1,500 
pounds. Three months were required for 


the operations of polishing. tev, Peate in 
his work used an enormous grinder which 
he himself manufactured. In all, two years 
were required to make his famous lens. 


Despite the fact that last year, in many 
European districts, beet sugar was sold at 
an absolute loss, Europe now has 3,861.861 
acres sown to sugar beets and it is expected 
that this acreage will vield 5,520,000 
of beet sugar. 


on the market. 


tons 
A great deal of old sugar is 
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LATEST WIRELESS TELEGRAPHY 
TOWER 


The Tesla central power plant and trans- 
mission tower for the transmission of wire- 
less world telegraphy is nearing completion. 


Tesla Central Power Plant and Transmitting Tower 
It is located at Wardenclyffe, Long Island, 
N. Y., is a pyramidal tower having eight 
sides, is 185 feet high and emits a_ trans- 
mission wave complex of a total maximum 
activity of 10,000,000 horsepower, so say its 
promoters, one per cent of which will cir- 
cle the globe. 

This is but the first of a number of tow- 
ers which are to be seattered over the 
world, each near some great center of civil- 
ization for the transmission of World Teleg- 
raphy. Each such tower, it is said, can 
operate hundreds of millions of pocket-size 
instruments which can be set up anywhere 
on ocean, mountain, or desert plain and 
there will receive any messages intended 
for it and the news of the world. The en- 
tire population of the world will then be in 
direct commuunication. What would such 
an instrument have been to Livingstone 
when he took those long, dangerous jour- 
neys into tho interior of Africa, or to Rob- 
inson Crusoe on the desert island! What a 
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boon, when the system is in perfect work- 
ing order, as it undoubtedly soon will be, 
to ice-imprisoned Alaskans or vessels at sea! 
What an important part it will play in mili- 
tary tactics! and who will have the best 
of the game? Too bad it was invented af- 
ter everything else but the North Pole had 
been discovered. 


TRAVELING POSTOFFICE IN ITALY. 


The leading cities of Italy are now 
equipped with automobile postoffices which 
run on regular schedules. Stops are made 


at prominent places where the office opens 
for business, selling stamps, registering val- 
selling 


uable letters, and money orders, 


Italian Automobile Postoffice 


Letters can also be mailed, and runs to the 
main postoffice are made at frequent in- 
tervals. 
ENGINE “999” NOW HAULS A MILK 
TRAIN. 


The famous engine “999” which was the 
pride locomotive exhibit at the Columbian 
Exposition and broke the record for fast 
time when it drew the Empire State Ex- 
press across the continent at a high rate of 
speed, now hauls a milk train at the rate 
of 17 miles, between Messena and Utica, 
New York. 
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NEWS PUT IN TYPE WHILE IT IS HAP- 
PENING. 


While on the football field cheers and 
cries of encouragement rang out now for 
one team, now for the other, miles away in 
the printing office of the Daily Press of Ash- 
land, Wis., a linotype operator was setting 
up the story of each play as it was made 
as though he were an eye witness of the 
and without a moment's delay. Even 
as the game was finished, bulletin boards 
announcing its outcome were posted and 
the story in detail was being rushed to the 
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PRESERVING TREES HAVING HOLLOW 
TRUNKS. 


If a valuable shade or orchard tree is 
injured so as to cause a cavity, remove all 
decaying material from the cavity, using a 
chisel, until sound wood is exposed, Then 
mix a thin mortar of one part Portland ce 
ment to three parts clean sharp sand and 
fill the cavity with it. Let it 
but not hard, and then coat 
with a 
part 


become stiff, 
the surface 
mixture of one part sand and one 
cement so that all the moisture will 


be excluded from the cavity. 


Receiving Copy by Telephone 


presses 
time. 

Telephony accomplished these results. A 
reporter had a well located booth at the 
ball grounds and told the story over the tele- 
phone to the operator of the type-setting 
machine, who had a_ telephone receiver 
fastened to his ears and who set up the 
words as fast as they were spoken to him. 
Of course, the cireuit was private for the 
time being, so that no other paper could 
“scoop” the news. In this way the paper 
manages to get the latest news out in the 
shortest possible time. Much depends on 
the alert, observant eyes of the reporter 
and the quick ears and ready mind of the 
linotype operator. News so received can 
not fail to be accurate and shows the mar- 
velors power of the human brain to receive 
ofttimes the most startling intelligence and 
at the same time control the hands. 


to come out in an incredibly short 


It is well to treat the inside of the cav- 
ity with a solution of one pound of copper 
sulphate to five gallons of water after the 
decayed material has been removed == and 
just before pouring in the cement. 


SCRAP LEAD ROOFS. 


The use of lead for roofs is coming more 
und more into favor and it is capable of 
the most beautiful architectural effects. It 
is most suitable for low flattish roofs, and 
is adapted to highly decorative 
Serap lead, because it contains a small 
amount of tin, or antimony, and does not 
readily corrode, is much better for the pur- 


designs. 


pose than pure lead, which soon becomes 
covered with a white coating. 
Send $3 and receive Popular Mechanies 
for 60 months, 
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Electric Lights for Lighthouses 


Electricity is superseding the oil lamp for 
lighthouse purposes just as it is supplant- 
ing gas and oil and steam for many other 
purposes. Many of the modern and promi- 
nent lighthouses on the coast are now 
equipped with the electric light. 

Among the most modern and finest of 
these is the new lighthouse at Heligoland at 
the entrance of the Elbe river, Germany. 
Two hundred and seventy feet above high 
water mark it stands and flashes its power- 
ful light far out over the waters. It emits 
a total light of over 30,000,000 candlepower 
and mariners recognize it by its flashes of 
one-tenth second duration, emitted every 
five seconds. At a height of 12 feet it is 
visible 25 miles from the lighthouse. 

Two hundred and twenty yards from the 
lirhthouse is a small station equipped with 
two steam dynamos, one for reserve, the 
other for regular use. From this place the 
current for the lights is supplied. In a room 
directly below the lantern is located the 
switching apparatus. Each of the three 
lamps are supplied with a direct current of 
£4 amperes. Three reflectors, 30 inches in 
diameter, and placed at an angle of 120 
degrees, are mounted on a platform, which 
completes a revolution every 15 seconds; 
this arrangement regulates the 1/10-second 
flash. 


Three Complete Lamps for the Lighthouse 


The platform is supported on a ring of 
steel balls of large diameter, this does away 
with the vertical axis formerly used for 


holding the platform in a horizontal posi- 
tion, and the space the axis would other- 
wise occupy is used for electrical conneec- 


Heligoland Lighthouse at Night 


tions. Six mereury contacts convey the 
current to the lamps and to the motor 
which rotates the platform. These contacts 
are ring-shaped iron basins filled with mer- 
cury and insulated from each other by 
pieces of mica. On the rotating platform 
are switches which dip into the basins of 
mercury and are connected to terminals 
which lead to the machinery. 

The reflectors are paraboloidal and have 
a focal length of about 10 inches; within 
this focal length the are must always be 
kept and to insure this, small lenses and 
mirrors are placed so they will throw the 
image of the are on the pieces of opal 
glass which are mounted on the reflector 
case. The position of the are is adjusted 
by vertical and horizontal marks on these 
pieces of opal glass, the horizontal line 
passing through the center of both carbons 
and the vertical line through the tip of the 
positive crater. Lighthouse reflectors are 
now made of glass, coated with silver. 


An English automobilist made a run of 
2,068 miles in 106 hours running time, part 
of the trip being over the Grampian Hills. 
“My father,” was not feeding any flocks at 
the time, as the run over the Hills was made 
about midnight, including as diversion go- 
ing off a bridge into four feet of water. 


| 
3 
| 
| of 
i’ 
| ‘= | 
| 
| 
| 


POPULAR MECHANICS. 831 


Finest Hospital Train Ever Built 


The handsomest hospital train in the 
world was built during the Boer war by 
the English contributions, chiefly from the 
town of Windsor, the Central British Red 
Cross Committee and the Princess Christian, 
after whom the train was named because 
of her great interest in the venture. This 


two invalid officers and the third for two 
nurses. Car No. 2 has one compartment for 
two medical officers, another for a dining- 
room for the staff and one other for a dis- 
pensary. Cars Nos. 3, 4, 5 and 6 are ar 
ranged with three tiers of iron brackets on 
each side with wire netting to support hair 


Hospital Train Beds 


magnificent train, which consists of seven 
vestibule cars, each 36 feet long and 8 feet 
wide, with continuous passages through 
them, and perfectly equipped in all its vari- 
ous departments to give the quickest and 
most efficient help to sick and wounded sol- 
diers, was built in the short time of 10 
weeks, says the American Inventor. 

Car No. 1 is divided into three compart- 


ments, one for linen and stores, another for 


for Wounded Soldiers 


each accommodate 18 
patients. Pulleys are arranged in the roofs 
of the cars for lifting the with the 
patients on them to the height where they 
can be easily placed on the iron brackets 
Car No. 7 contains the conductors’ quarters, 
a kitchen and berth for the cooks, and each 
of the cars has a closet, a lavatory, lockers 
for stores and a tank for water. 

The train carries at its head two flags, the 


mattresses and will 


beds 
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Union Jack and the Red Cross. On its 
center panel at each side is painted a large 
Red Cross on a white ground, encircled by 
the name of the car, “Princess Christian 
Hospital Train,” in royal blue and gold. The 
train is provisioned and equipped and is 
commodious enough to maintain 97 persons 
two or three weeks. In its first five weeks 
of service 70 invalid officers, seven sick 
nursing sisters and 875 non-commissioned 
officers were brought from hospitals along 
the railway lines into Durban without an 
accident of any kind. 

A hospital train built along the same 
lines is now going into service on the 
Trans-Siberian railway. 


A CHAIR MADE IN ONE PIECE. 

A native of South Africa, who had never 
made use of chairs, but had seen settlers 
use them, succeeded in making one of the 
most unique chairs in the world, says The 
Furniture Journal. To his untutored mind 


A Chair Without a Joint 


the idea that chairs were made of parts 
joined together never occurred, and wish- 
ing to possess one, he laboriously cut it 
out of a solid block of wood. When fin- 
ished, there was the right form, the same 
serviceable article, but without a joint of 
any kind. 


A PORTABLE PNEUMATIC JIB CRANE. 


A large traction company of Cleveland, 
Ohio, has in use a portable pneumatic jib 
crane for handling trucks, wheels and oth- 


A Portable Pneumatic Jib Crane 


er general hoisting. The crane is mounted 
on a single truck with a lengthened wheel 
base and is propelled by two electric mo- 
tors, mounted outside the axles so that the 
crane can be used both in the shops and on 
the road. It is furnished with a self-con- 
tained air compressor and thus all the 
hoisting, revolving and racking is done 
pneumatically. The crane has a lifting ca- 
pacity of five tons 


TYPEWRITIEN MUSIC. 


The latest thing in typewriters is a ma- 
chine which will eliminate all the tedious 
labor of preparing music for publication and 
will eventually reduce the cost of copies of 
music of limited circulation. 

The new machine is much like other type- 
writers, except that it forms the scale as the 
operator proceeds, besides registering the 
characters. It not only registers the notes, 
bars and rests, but also marks the lines at 
the same time. A single machine sells for 
$300 at present and a company with $200,- 
000 capital has been formed. Probably the 
next improvement will be a means of at- 
taching the typewriter to the piano so that, 
as the great musician improvises, the music 
will be typewritten simultaneously, and 
without intruding on the inspired moment. 


Popular Mechanics five years for three 
dollars. 
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French Auto Street Sprinkler. 


AUTOMOBILE STREET SPRINKLER. 

Auto watering carts are now being used 
in Paris. The carts are driven by 35-horse- 
power steam engines, have a capacity of 264 
gallons and can be filled in six minutes. 
The water is sprayed by means of a pump 
driven by the rear wheels which arrange- 
ment regulates the delivery exactly in pro- 
portion to the speed of the vehicle. The 
spraying nozzles are adjustable, according 
to the weather, by the hand wheels pro- 
jecting back of them. The two nozzles 
spray to the width of 25 feet. The cart has 
a maximum speed of nine miles, but the 
average is five miles. 


HOW TO PRINT PHOTOGRAPHS ON GLASS 
OR CHINA. 

tose bowls, placques, fruit plates and 
numberless other glass or china articles can 
be prettily decorated with pictures by the 
amateur who is willing to exercise a little 
eare. Familiar scenes and faces are the 
most suited to this work and the article 
thus decorated makes a pretty gift for a 
friend. 

For flat surfaces plates will do very well 
for this work, says a correspondent of the 
American Amateur Photographer, but for 
rounded surfaces film negatives must be 
used. The object to be decorated and the 
tint of the print should harmonize. 

Coat the article with a gelatine solution 
applied with a flat brush. Make a sensitiz- 
ing agent of 6 drams_ red _ prussiate of 
potash and 4 ounces of water, shaking 


them well together, and placing in a dark 
room until thoroughly dissolved. In a sep- 
arate bottle mix 7!5 drams citrate of iron 
and ammonia and 5 ounces of water. When 
both solutions are thoroughly dissolved take 
equal parts of each, place in a bottle and 
shake together. With this solution coat that 
part of the gelatined surface where the pic 
ture is to be printed and leave in a dark 
room until thoroughly dry. 

When it is dry fasten the negative in 
place by means of adhesive tape, rubber 
bands or anything which will hold it firmly 
in contact with the surface, and print in 
strong sunlight for half an hour, not dis- 
turbing the film in the meantime. At the 
end of the half-hour remove the film and 
wish the glass 15 minutes in clear water. 
This process will give a beautiful blue print, 
and the article bearing it may even be 
washed carefully in cool water. 

Brownish or dark tints may be had by 
substituting the following sensitizer: 50 
grains silver nitrate dissolved in 1 ounce of 
water. 

‘FUEL OIL FOR NAVAL USE. 


The use of fuel oil for marine purposes 
has been declared practicable by the liquid 
fuel board of the navy, which has been 
conducting tests in this line for the past 28 
months. The board reports that no trouble 
in burning oil in a uiitorm manner will be 
experienced by an _ intelligent foreroom 
force, but that a liquid fuel system, which 
will not permit of a return to the use of 
coal within 24 hours, should be installed on 
no ship. 


| 
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Wireless Telegraphy On Board Ship 


By Guglielmo Marconi 


The first daily newspaper published by 
means of wireless telegraphy in mid-Atlan- 
tic waters, the news of the hour being 
winged over thousands of miles of ocean 
expanse, was in all respects a success such 
as would satisfy the hopes and desires of 
the most sanguine inventor. 

On board the Cunard liner “Campania,” 
voyaging from Liverpool to New York, 
messages were sent to and _ received 
from both sides of the Atlantic, and at all 
times the vessel, which, ordinarily, would 
have sailed into port unknowing what news 
of good or ill awaited her, was in touch 
with all the events of general interest which 
were transpiring. Had she caught fire, col 
lided with another vessel, or foundered in 
mid-ocean, news of her peril could easily 
have been sped to either continent, but no 
help could have been sent her, for no other 
vessel on the waters, unless it had instru- 
ments keyed exactly as the ones we were 
using, could have taken a message, and to 
key them like ours would have been almost 
impossible. 

The voyage was taken for the purpose of 
testing a combination of the best points of 
four keys, the new instrument used having 
the greatest range of anything of its kind 
ever made. My stateroom was on the port 
side of the vessel and in it I installed my 


key, with the wires running to the truck of 
the foremast. On leaving Liverpool the ves- 
sel was put in communication with the 
shore stations at Poldhu, Crookhaven and 
Seaforth Sands. The distance traveled was 
3,636 miles. We kept in communication 
with Poldbu for 1,700 miles, which is more 
than half seas over, and then we started on 
Cape Breton, and kept talking to that place 
during the rest of the voyage. So we were 
in communication all the way over. Every- 
thing sent to the land stations was received, 
and the only mistake made was in the name 
of Gen, Sir H. C. Wilkinson, a passenger on 
the “Campania,” whose name at a distance 
of 1,000 miles was received “Wilson.” 

Nothing speaks more for the success of 
the test than the fact that contracts have 
been entered into to install instruments, 
both for sending and receiving messages, on 
all the vessels of the Cunard line. 

My next experiment will be that of gird- 
ling the globe by means of instruments on 
vessels at sea. The British government has 
placed several of its warships at my dis- 
posal, and the next three months will be 
devoted to fitting them with the long-dis- 
tance keys and receivers. Then they will 
be stationed at different points around the 
world, and [| shall try to pick each one wp 
in succession. 


ELEPHANT AIDS LINEMEN. 


While installing a new telegraph span in 
Assam, India, H. Hervey, former govern- 
ment telegraph inspector of India, was fur- 
nished with two enormous elephants to help 
carry on the work in the dense jungles 
where these were the only beasts of any 
practical value. There were many spanned 
rivers in the territory, great bundles of 
bamboo from 60 to 80 feet high being used, 
which were most awkward and wobbly 
and could only be held in position by means 
of many guys. 

When the force were putting the last 
touches on a new span one night, the line 
broke and fell into the water, where it 
sank into the sandy bed, so that when the 
end had been recovered, hoisted on to the 
mast, hand-dragged as near to the check 
post as possible and the straining tackle 
applied, the rope could not be moved. 
Every person near lent. his aid at hauling, 
but to no avail. Then the elephant man 
who had charge of the huge tusker, Tom- 


boy, suggested putting the elephant at the 
task. The animal understood the instruc- 
tions given him, seized the wire with his 
trunk and backed away, drawing the line 
out of the water. As soon as the wire left 
the water, the signals given over it 
from a distant station gave the elephant 
a series of electric shocks, so that he 
winced, but did not let go his hold until 
the wire was safely on the tackle. 


INK FOR WRITING ON GLASS. 


A good ink for writing on glass is given 
by the Photo-Beacon. Dissclve 60 grains 
of shellac in 1 ounce of alcohol and, sep- 
arately, 90 grains of borax in 11%4 ounces 
of water. Mix the two solutions gradually, 
almost drop by drop, and if a deposit forms, 
heat at once. Then add enough aniline dye 
of any color desired to give it density. The 
amount of water used is an important fac- 
tor and should be just enough to make the 
ink flow easily from the pen. 


-------- 
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TRACTION ENGINE DRAWS A_ LONG 
TRAIN OF WAGONS. 


A shipment of 30 wagons, weighing 26, 
950 pounds to be delivered from a railway 
station to a warehouse six miles distant:— 
Hew much labor is involved, how many 
horses will be required, and how many 
hours will it take to do the work? 


Two men can do it two hours. At least 
that is what Roy & Jones of Alexandria, 
Tenn., did, The wagons were set up and 
coupled together and then, over the peace- 
ful country roads which had never before 
known a like event, the train, nearly a 
quarter of a mile long, was drawn by a 


extended tour of observation in other coun. 
tries, he still holds to the old form of recip- 
rocating engine as best for ship purposes. 
As head of the Naval Bureau the Admiral 
has for many years promoted the use of 
this type of engine, The American Ship- 
builder says: 

“The Admiral’s attitude toward the tur- 
bine is distinctly unfortunate for his repu- 
tation and is somewhat similar to that 
which opened the eyes of engineers to the 
limitations of Edison, who, when at the 
height of his popularity years ago, stated 
that a dynamo’s greatest economy could not 
exceed fifty per cent, Edison's assertion 
was so quickly and widely challenged that 
bis company was forced to discard his ideas, 


Delivering a Train of Wagons from the Station to the Warehouse. 


-14-horsepower traction engine. Only once 


in the entire trip was it necessary to un- 

couple any of the wagons, a bend in the 

road causing the stop. The road was mac- 

adamized and in fine condition. 

NOTED AUTHORITY DECLARES AGAINST 
THE TURBINE. 


Rear Admiral George W. Melville, U. S. 
N., says the steam turbine is 20 years ahead 
of its time. That while it may be efficient 
for high speed machinery it is too leaky 
for propulsion, where the speed of the revo- 
lution may vary from 90 to 120 turns per 
minute. Engineers of prominence every- 
where are unanimous in declaring that the 
Admiral has made a mistake. Fresh from an 


and to call in outside talent to revise the 
output, in order to save the entire business 
from going to wreck through the sudden re- 
vulsion of sentiment on the discovery of his 
ignorance of the principles of design.” And 
again: 

“Does any sane person believe that the 
most conservative steamship company in 
Great Britain would ‘gamble’ away six 
million dollars upon an experiment in build- 
ing steamships with turbine engines? Not 
much! The Cunard people are no fools; 
they know exactly what they are doing, and 
the engineering world will run riot in its 
eagerness to equip new steamships with 
turbine engines after the Cunard company’s 
first mammoth turbine ship makes her 
maiden trip to New York.” 


= 
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Electric Locomotives for a New York Line 


Electric Locomotive for the New York Central & Hudson River R. R. 


All the great electrical manufacturing 
companies both in America and abroad 
sent in bids for the construction of the 
electric locomotives which are now being 
built for the New York Central and Hudson 
River Railroad and the result is that the 
new locomotives promise to be remarkable 
features in this line of electrical construc- 
tion and to surpass any engine yet placed 
on rails and will interest all great railroad 
companies. 

The company required that the success- 
ful bidder (the General Electric Company 
and the American Locomotive Company) 
should produce a locomotive capable of 
making two regular successive trips of one 
hour each between Grand Central Station 
and Croton, a distance of 34 miles, with a 
total train weight of 550 tons, a single stop 
in each direction and a lay-over not to ex- 
ceed 20 minutes. In addition to this it was 
provided that a similar schedule should be 
maintained with somewhat lighter trains 
making more frequent stops. Finally, it 
was provided that with a total train weight 
of 435 tons, the electric locomotive should 
be able to run from Grand Central Station 
to Croton without stop in 44 minutes, and, 
with one hour lay-over, be able to keep up 
this service continuously, This last sched- 
ule is the equivalent of the present timing 
of the Empire State Express, though the 
latter has a somewhat lighter train. 


The contractors chose the direct current 
type of locomotive because it had shown it- 
self reliable, but made a radical departure 
from all precedent in the use of bipolar 
gearless motors, the magnetic circuit, the 
field windings and the motor poles being 


integral with the locomotive frame and 
supported by springs. Four of these 600- 


volt direct current gearless motors of 550 
horsepower each are to be used for the 
driving power, giving the locomotive a 
maximum rating of 2,800 horsepower, 50 
per cent greater than the largest steam pas- 
senger locomotives of the present time. 

One of these locomotives will measure 37 
feet in length with a total wheel base 27 
feet in length. The diameter of the driving 
wheels will be 44 inches and of the truck 
wheels, 36 inches. The driving axles will 
be 814 inches in diameter. The locomc- 
tive will be a double ender and will weigh 
about 190,000 pounds. The journal boxes 
and axles will be so designed as to permit 
the engine to make curves cf 230 degrees 
radius. 

About 17,000 pounds weight will rest 
upon each of the driving wheels. The usual 
accessories of a steam locomotive, such as 
a bell, whistle, ete., and also an electric 
headlight at each end, will be provided, It 
is expected that with a light train these 
locomotives will give a speed of 75 miles 
per hour. 
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MECHANICS FOR 


YOUNG AMERICA 


How To Build An Imitation Street Car Line 


An imitation street car line may sound 
like a big undertaking, but, in fact, it is 
one of the easiest things a boy can con- 
struct, does not take much time and the 
expense is not great. A boy who lives on 
a farm can find many fine places to run 


the wheels. Fasten the wheel hubs securely 
over the ends of the wood with pins or 
little bolts, or if the wheel bearing is of 
such a nature that it revolves on its own 
journal, the journal can be fastened to 
the end of the wood piece. Each of the 
wheels should be provided with a 


sprocket; any chain sprocket of a 
bicycle may be used. Fasten these 
sprockets on the outside of the 
wheels as at F, F, Fig. 1. They 
can be set on over the bearing end 
and secured with a set screw, or 
the original key can be employed. 
It is best in cases like this to use 
the original parts. Make the floor 
of the car of pieces of boards 
placed on the axles and nailed, 
screwed or bolted, as shown at A. 


To erect the frame, place uprights 


such a line, and one in town can have a 
line between the house and the barn, if they 
are some distance apart. 

Often all the boards and blocks required 
ean be had for helping a carpenter clear 
away the rubbish around a new building. 
Wheels and parts of old bicycles, which can 
be used in so many ways, can be found at 
a junk shop at very low prices, wheels in 
good repair costing about 25 cents each. 
For the car for the street car line try to 
find a set of wheels having axles, but if 
you cannot find such, make shafts of hard 
wood, about 3 inches by 2% inches and by 


I 
LT L] 
means of a jackknife turn, or shave down 
the ends to receive the hub bearings of 


Cc, C, C, C in position as shown, 
fastening the ends to the base 
boards, and making the roof line as at B 
then put in the cross pieces G, G. Seats E 
EK, are simply boxes. The drive of the car 
is effected by 
using the 
ing sprockets 
D, D, fitted to 
the crosspieces 
G, G, with the 
original bear 
ings. The parts 
are thereby se- 
cured to the car and the chain placed on. 
Key the cranks for turning to the upper 
sprocket’s shaft and all is ready, If there 
are sprocket gears and cranks on either 
side, four boys may propel the car at one 
time. Considerable speed can be made on 
smooth roads, but it is the best amusement 
to run a car line on wooden tracks with a 
brake consisting of a piece of wooden shaft, 
passing through a bore in the ear floor, 
and fitted with a leather covered pad as at 
H. A spiral spring holds up the brake until 
pressure is appled hy foot power, when the 
brake contacts with the wooden track and 
checks the ear. 
The track plan is illustrated in Fig. 2. 
Get some boards and place them end for 
end on other pieces set as ties. The main 
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boards or tracks J, J can be about 6 inches 
wide, to the edges of which nail strips 
about % of an inch wide and about the 
same height. The ties I, I can be almost 
any box boards. Wire nails are the best 
to use in putting the tracks together. The 
sprocket connection with the chain is 
shown in Fig. 3. This consists of the 
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sprocket gear on the propelling shaft, and 
the crank. The pedals may be removed and 
a chisel handle, or any tool handle, substi- 
tuted, so as to afford means for turning the 
crank by hand power, Great fun can be 
had with the road, und, furthermore, it can 
be made renumerative, as boys and girls can 
be given rides for a penny each. 


> 


> 


How To Make a Water Bicycle 


Water bicycles afford fine sport, and, like 
many another device boys make, can be 
made of material often cast off by other 
people as rubbish. The principal material 
necessary for the construction of a water 


Flour barrels will 


barrels. 


bicycle is oil 


not do—they are not strong enough, nor 
‘an they be made perfectly airtight. The 


grocer can furnish you with oil barrels at 
a very small cost, probably let you have 
them for making a few deliveries for him. 
Three barrels are required for the water 
bicycle, although it can be made with but 
two. Figure 1 shows the method of arrang- 
ing the barrels; after the manner of bicy- 
cle wheels. 

Procure an old bicycle frame and make 
for it a board platform about 3 feet wide 
at the rear end and tapering to about 2 feet 
at the front, using cleats to hold the board 
frame, as shown at the shaded portion K, 
The construction of the barrel part is 
shown in Fig. 2. Bore holes in the center 
of the heads of the two rear barrels and 
also in the heads of the first barrel and 
put a shaft of wood through the rear bar- 
rels and one through the front barrel, ad- 
justing the side pieces to the shafts, as 
indicated, 

Next place the platform of the bicycle 
frame and connections thereon, Going back 
to Fig. 1 we see that the driving chain 
passes from the sprocket driver L of the 
bicycle frame to the place downward be- 
tween the slits in the platform to the driven 
sprocket on the shaft between the two 


barrels. Thus a center drive is made. The 
rear barrels are fitted with paddles as at M, 
consisting of four pieces of board nailed 
and cleated about the circumference of the 
barrels, as shown in Fig. 1. 

The new craft is now ready for 
voyage. To propel it, seat yourself on the 
bicycle seat, feet on the pedals, just as you 
would were you on a bicycle out in the 
street. The steering is effected by simply 
bending the body to the right or left, which 
causes the craft to dip to the inclined side 
and the affair turns in the dipped direction. 
The speed is slow at first, but increases as 
the force is generated and as one becomes 
familiar with the working of the affair. 
There is no danger, as the airtight bar- 
rels cannot possibly sink. 

Another mode of putting together the set 
of barrels, using one large one in the rear 


a first 


and a small one in the front is presented 
in Fig. 3. These two barrels are empty oil 
barrels like the others. The head holes are 
bored and the proper wooden shafts are 
inserted and the entrance to the _ bores 
closed tight by calking with hemp and 
putty or clay. The ends of the shafts turn 
in the wooden frame where the required 
bores are made to receive the same, If the 
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journels thus made are well oiled, there 
will not be much friction. Such a frame 
can be fitted with a platform and a raft 
to suit one’s individual fancy built upon it, 
which can be paddled about with ease and 


safety on any pond. A sail can be rigged 
up by using a mast and some sheeting; or 
even a little houseboat, which will give 
any 2zmount of pleasure, can be built. 


SUBMARINE BOAT WINS IN ENDURANCE 
TEST. 


The submarine boat “Fulton,” which has 
been undergoing some severe endurance 
tests, has demonstrated fully the wonderful 
ability of these crafts to weather the rough 
seus during a gale. 

On the night of June 6 this boat remained 
submerged to a depth of from four to ten 
feet throughout the night, Once during the 
night the foul air within the ship was 
pumped out and fresh air pumped in. The 
test was entirely without incident. On June 
10 the torpedo boat made an endurance run 
of 60 miles from Newport, R. L, to New 
Suffolk, L. L, in eight and one-half hours. 
This was a half-hour longer than the sched- 
uled time, but was caused by the heavy 
sea lashed into a fury by recent gales. Its 
ballast tanks were pumped out and it had 
just a few feet freeboard for the trip and 
it showed itself to be remarkably buoyant 
and able to hold its own on the storm- 
swept waters, although the men had to be 
lashed to the deck and much of the time 
the great rollers hid it from the view of 
those watching from the shore. How im- 
portant these experiments are is 
comprehended in the light of the fact that 
each of these tiny boats carries a weapon 
against which the strongest warship of the 
world’s navies is not proof, and in time the 
Navy Department may expend more money 
in constructing these than in building bat- 
tleships. 

A fuel test was also made on the trip, the 
boat being driven by a gasoline engine. 


readily 


WHY THE AMERICAN BOY DOES NOT GO 
TO SEA. 

Why has the American boy stopped going 
to sea? This is a question that has been 
answered in various ways, but Frithiof H. 
Buryeson, a seaman of the old school, gives 
a new version of it in the Coast Seaman's 
Journal, that is possibly worthy of consid- 
eration. Because he can’t stand social ostra- 
cism, he gives as the main reason—a condi- 


tion that is brought about by the change 
of the times. And then Capt. Buryeson 
hints strongly that these changes have 


caused the American boy to become timor- 
ous and our marine suffers as a result, The 
American ship, he says, in all material re 
has undergone no changes worth 
speaking of during a century past. The 
old time captain says: 

“There is Dr. Lingeron, who 
health foods and dispepsia tablets, and who 
thinks American boys don’t take kindly to 


spects 


lives on 


Old Briny because they can’t digest the 
salt junk and the maggots in hardtack. 


Prof. Coffin, who wears a chest protector, 
and is the inventor of a brand new theory 
on the nature of colds in the head, is quite 
sure that a ship is altogether too draughty 


a structure to be a healthy abode for a 
young growing lad. The president of a 


‘Woman's Congress’ declared, in- 
formed of the fact, that it was simply out- 
rageous that sailors should have their pie 
cold to them during = the night 
watches. 

“The day has gone by forever when the 
sons of ‘quality folks’ run away from home 
to go to sea, The dreams and aspirations 
of the young millionaire hopeful of today 
usually run more to automobiles and to 
chorus girls than to ships. Prior to the 
Civil War the personnel of our merchant 
marine was mostly recruited from the back 
wood hamlets of New England. The New 
England boy of that day was a sturdy shoot 
of a sturdy civilization. His bringing up if 
applied to the pampered molly-coddles of 
this age, would land them in a graveyard 
inside of a year. His food was simple and 
wholesome, as were his pastimes. Stimu 
lants, cigarettes and poisonous dime novels 
were unknown to him. He worked hard, 
but his work was all done in the open air, 
summer or winter, and it toughened him in- 
to a healthy animal, blessed with a good 
digestion and the ability to sleep on a 
clothes line with his head on a bucket of 
water if he had to.” 


served 
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LIFE-SAVING GLOBE MAY SUPPLANT 
LIFEBOATS FOR SHIP USE. 

A life-saving globe, considered by eminent 
authorities to be the most perfect life-saving 
eraft, with the exception of sailing and 
managing, for ship use yet constructed, has 
recently been invented by a Captain Donvig, 
of Copenhagen, who lost his entire family in 
a terrible wreck. 


The Globe Closed 


These wonderful globes will accommodate 
16 persons and are so buoyant that in recent 
experiments when one was cast from a 
wharf 12 feet high into the water, it sank 
a distance and then immediately 
the surface where it floated safely. 

The globe is constructed of 3-16-inch steel 
plates, American Consul Frazier, of 
Copenhagen, Denmark. They are in the 
form of a globe with a segment cut off, 
which flat part for the bottom. 
The bottom is double and within it can be 
stored 148 gallons of fresh water. Around 
the largest part of the globe is a fender of 
16-inch coil rope. It is provided with an 
anchor having 600 feet of rope. The floor 
is a wooden grating and the sides are 
padded and provided with straps, with which 
16 persons can lash themselves to prevent 
being tossed about. It also has a_ bilge 
pump; closet bucket; steel rudder and tiller, 
sails and oars. Lockers, in which can be 
stored 14 cubic feet of provisions, serve as 
seats for the crew, and for ventilation a 12- 
inch pipe can be raised through the top of 
the globe to a height of 5 feet, or lowered 
flush with the top of the globe. This pipe 
has a cover and padding for quick opening 
and closing when at sea. Glass lights in the 
sides furnish means for observation and 


rose to 


says 


leaves a 


man-holes in the upper part of the globe can 
be opened and closed from within. 

The interior dimensions of the globe 
which was used for experiment is: diam- 
eter, 8 feet; height, 6 feet: space, 265 cubic 
feet: deck area, 54 square feet. Fully 
equipped it weighs 3.663 pounds. 

The second of the tests to which the 
globe was put was made under conditions 
in which a lifeboat would have been heip 
less. The tests were made on the rugged 
coast of North Jutland when a heavy sea 
was on and the breakers threatened death. 
Captain Donvig accompanied by Nor- 
wegian lieutenant of marines and three 
sailors was put off a ship in one of the 
globes. After rising to the surface the sails 
were hoisted and the strange craft steered 
across the perilous water to the shore. Fifty 


Courtesy Selentitic American 


A Safe Voyage Over Stormy Seas 


yards out the men left the globe and waded 
to the mainland. The trip was made in half 
an hour and was a success in every respect. 


STANDARD SILVER DOLLARS FOR 
PANAMA. 


A silver dollar of weight and _ fineness 
equal to that of the United States’ dollar is 
to be used in Panama and the government 


there will recoin all eurrent Colombian 
silver (about $1,500,000) into the coin 
adopted. Additional silver up to the amount 


of $6,000,000 is to be coined, 15 per cent 
of which will be banked to retain a parity 
with gold. 
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SHOP NOTES 


WHAT TO DO IN CASE OF ELECTRICITY 
ACCIDENTS. 


The first thing to do is to have the current 
shut off, or release the injured person from 
contact with the conductor of the current, 
if this is still acting upon him. 

The person who attempts this must not 
touch with his bare hands or skin, or with 
any part of his body, either the patient or a 
live wire or a lamp or generator, while any 
part of his body is in contact with the 
ground, either directly or by means of a 
moist or metal surface. He should, if pos- 
sible, put on rubber boots and shoes and 
rubber gloves, If these are not at hand he 
may use a dry board for the feet, and for 
the hands a number of coats or folds of 
woolen cloth or paper. A thick bundle of 
silk is also a good insulator. In cutting a 
wire, the feet should be protected as just 
indicated, and if an axe or hatchet be used 
it should be one with a dry wooden handle. 
After a live wire is cut, the end should be 
wrapped or insulated with a piece of cloth 
or rubber. 

The person who has received the shock 
should be laid down, his clothing loosened 
and he should be given fresh air and the 
body should be kept warm. 


If breathing 
is suspended, 
artificial respi- 
ration or rhyth- 
mical traction 
of the tongue, 
similar to the 
methods fol- 
lowed in 
of drowning, 
should be used. 
If the heart has 
stopped beating, 


cases 


several hard 
Rescuing from Contact with taps or blows 
save Wives. with the hand 


may be given which may cause it to start 
up again. Burns of tke surface caused by 
electricity may be treated in a similar man- 
ner to burns from fire. 

These suggestions if acted on promptly 
will often prevent fatal results, but the 
Fabric Fire Hose Company says a surgeon 
should be summoned promptly in all cases. 


HANDY TOOL FOR PULLING POLES 

An ordinary crowbar with the end drawn 
out and tempered as shown makes a good 
tool for pulling poles, says the American 
Telephone Journal. The point of the tool is 
thrust into the pole near the base and a 


wew 


| Too Wew 


Tool for Pulling Poles. 


block or other elevation serves as the ful 
crum, With three of these tools poles 70 
feet long may be pulled and moved ahead 
15 feet. 


HOW TO TRANSFER PICTURES 


Transfers instantly any printed picture 
on to paper, cloth or dishes. Also transfers 
designs from magazines on to cloth ready to 
work or paint. Sometimes used for trans 
ferring advertisements onto glass for magic 
lanterns for advertising displays. 

FORMULA.—One bar of common soap dis 
solved in one gallon of hot water, then edi 
one-half pint turpentine. Let stand ovcr 
night, stir well and bottle and it is ready for 
use. 

Apply the solution to the picture with a 
small brush or your fingers, then lay a clean 
cloth or paper over the picture and rub with 
the bowl of a teaspoon quite hard, when the 
picture is instantly transferred. To transfer 
on glasses or dishes, first varnish the glass 
or dish with a white varnish and let it dry, 
then wet the picture same as before and lay 
the picture face down on the glass or dish 
and rub on the back of the picture. This 
will transfer the picture instantly on to the 
glass or dish. 
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TOOL FOR MOVING MACHINERY. 
A wooden lever made of maple, having 
the square part 4 by 6 inches and from 9 to 


A Wooden Lever 


10 feet long will be found convenient for 
moving machinery, says a correspondent of 
Power. Such a tool can be used by one man 
to do work which ordinarily wouid require 
two or three. It will take the place of a 
jack. 
SOFT TOOLS FOR HANDLING 
MACHINERY. 

For driving keys and other work about 
machinery a babbitt or lead hammer is bet- 
ter than a copper hammer which hardens 
the more it is used. To keep the lead ham- 
mer from getting out of shape, take a piece 
of copper pipe, iron pipe size, drill a hole 
in one side of it and fit with a handle and 
then fill in the hollow of the copper pipe 
with lead. 

Even better than the lead hammer are 
hardwood blocks on end. Put against part 
to be driven and strike with a hammer. For 
driving the stub end of connecting rods on 
large engines back and forth when keyed 
up, use blocks about 5 inches square and 3 
feet long. 


++ 


CROSSED PULLEY BELT. 


Here is a case of a crossed pulley belt. 
The more load there is on the saw, the more 
the sag on the lower side of the belt in- 


Driver 


creases, until the belt contact on the small 
pulley is greatly increased, and the contact 
on the driver considerably lessened. 


How the Crossed Belt Runs 


> 


To produce a polished surface on turned 
work, soapsuds is one of the best lubricants, 
It should be fed continuously and lavishly 
upon the tool while cutting. The work must 


be carefuly dried and oiled when completed 
te prevent rusting. 


TO PREVENT BRONZE CASTINGS FROM 
ADHERING. 


A new method of casting bronze so that 
it will not adhere to the metal mold and 
tear away from the casting when forcibly 
removed, consists in adding metallic so- 
dium, in the proportion of 144 parts sodium 
to 100 parts bronze, to the tin of the alloy. 

Heat the tin to from 400 to 435 degrees 
F., and the sodium separately to from 175 
to 200 degrees F., excluding the air as much 
as possible. When the tin is at the heat 
specified, add the heated sodium. If the 
tin is more than 435 degrees, the sodiuim 
will ignite. When the alloy is cool break 
it into pieces. It may be laid away for 
future use if the casting is not to be made 
immediately. 

To make the bronze, heat the copper to 
about 1,350 degrees F. (below melting 
point, to prevent the sodium volatilizing), 
and add the alloy in the right proportion. 
The alloy will melt and the copper begin to 
absorb oxygen, thus developing heat. 
Finally the copper will melt, the fusion of 
the alloy and copper will follow, and it 
may then be poured into the molds. Dur- 
ing the pouring the remaining sodium goes 
off in fumes and forms a layer between the 
mold and the casting, which prevents the 
easting from adhering and causes it to 
come out in perfect condition. The coating 
on the casting, due to oxidized material, 
may be removed by immersing in dilute 
hydrochloric acid. 


CLEANING GRAY IRON CASTINGS. 


To clean seale from gray iron castings, 
pickle by immersing in water containing one 
per cent (not more) of sulphuric acid and 
let stand from two to three hours. Rinse 
in cold water and scour with sharp sand and 
a fibre brush, or with a coarse rag and the 
sand, 


TO TEMPER MILL PICKS AND CHISELS. 


Heat the bill to a dull red, and hammer 
until nearly cold; heat it again to the same 
color and quench in 3 gallons of water, in 
which has been dissolved 2 ounces of vit- 
riol, 2 ounces of seda and % ounce salt- 
petre, or 2 ounces sal. amoniac, 2 ounces 
spirits of nitre, 1 ounce of vitriol. Set bill 
in solution until cold. 


| 
oF 
7 


ECONOMICAL GLUE POT. 

To prevent an insoluble film forming on 
the surface of hot glue when not in use it 
should be covered to exclude the air, there- 
by preventing the waste due to “skimming,” 


A 


. 


. 


GLUE POT. 


An ordinary tight cover becomes stuck to 
the pot, owing to a small amount of glue 
which is sure to be around the edge of the 
pot, and which at the same time being un- 
even, prevents an air-tight joint. To over- 
come these difficulties I have had a pot 
made like the accompanying sketch, which 
explains itself. By filling the space around 
the pot at a with water the cover is per- 
fectly air tight, and nothing prevents its 
easy removal at any time. The above is 
sent us by Frank W. Hobbs, Bangor, Me. 


LIQUID METAL POLISH. 


Take eight ounces of Spanish whiting, 
which must be perfectly free from grit, 
and put in one quart of gasoline. Shake up 
the whiting and gasoline thoroughly. You 
will notice the whiting settles immediately, 
leaving the liquid as clear as water. To 
remedy this, and further to make it a better 
polishing agent, add to each quart of the 
mixture 32 drops of oleic acid—no more, no 
less: shake again and the whiting will not 
settle. Apply to gold, silver, nickel, brass, 
glass or any kind of metallic surface with 
a piece of cotton flannel, rubbing’ well. 
Polish with a piece of same cloth. 


POPULAR MECHANICS. 843 


HOW TO TURN CORK IN THE LATHE 


The natural structure of cork causes it to 
crumble readily, therefore it cannot be 
turned in the lathe in the ordinary way. 
However, it can be done by the following 
method: 

First, set the cork revolving, then pass a 
rather coarse, sharp file over the cork, but 
at the same time let the file bear upon the 
tool-rest, or upon a piece of wood fastened 
to the latter. In this way, the cork will be 
abraded without serious tearing, and can be 
shaped as desired, and finished with a finer 
file. 

The essential point is to touch the cork 
only while the file is in motion forward, and 
while the file is also supported by rubbing 
against the tool-rest. This support keeps 
the work running true, and also moderates 
the pressure upon the cork. 


BEVELED BLOCK FOR SETTING CIR- 
CULAR SAWS. 


A block of cast iron having a different 
bevel on each of its four edges to suit the 
different saws is a good device for setting 
circular saws, says a correspondent of The 


Blacksmith and Wheelwright. The block 
should be about 6 inches square and 2 


For Setting Circular Saws. 


inches thick. Place the saw on the block of 
iron with the bevel to be used up and 
hit the tooth B. small-faced ham- 
mer to set the teeth. 


Use a 


To soften paint brushes that have become 
hard, soak them in raw linseed oil for 24 
hours, rinse in hot turpentine and repeat the 
process till clean. 
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HOW TO MAKE A HANDY ROPE LADDER. 


Here is a ladder which, though originally 
designed for the use of linemen, is adapted 
to numerous pursuits. For a camping out- 
fit or a nutting party it is just the thing, 
for it is so light it can be carried in the 
hand. A bow-shaped piece of iron holds the 


A Flexible Ladder 


sides of the ladder, and to it is attached an 
iron hook for hanging the ladder over a 
bough of a tree. The sides are made of 
rope with places at regular intervals for 
fastening in the rungs, as shown at b. 
A rod (a) for hooking the ladder over a 
limb is made of pieces of pipe held to- 
gether with thumbscrews. 


STEAM DOME ON BOILERS UNNECES- 
SARY. 


A stationary boiler is better without the 
steam dome, says the Practical Engineer. 
The steam dome is supposed to effect a 
drying of the steam and also add to the 
steam space of the boiler. Both of these 
purposes it certainly performs, so that it 
eannot be objected to upon the grounds of 
inefficient service. In the first place, it re- 
moves the outlet of the steam to a greater 
distance from the water surface, and con- 
sequently there is less chance of carrying 
water over to the engine when the boiler 
primes slightly. Being of comparatively 
large cross-section, the velocity of the 
steam passing through it on the way to the 
outlet is comparatively slow. This gives 
the moisture particles entrained with the 
steam an opportunity to fall out of the 
steam by mere action of gravity. How- 
ever, there are other and better ways of 


securing the same result. The dry pipe is 
just as useful in obtaining dry steam as is 
the dome. It is merely a perforated pipe 
attached to the outlet, but lying wholly 
within the boiler. The areas of the 
perforations when taken together are con- 
siderably greater than that of the steam 
main leading from the boiler. The dry 
pipe is usually placed so as to extend along 
the upper part of the steam space and par- 
allel to the longitudinal axis of the boiler 
shell. It thus draws steam from a large 
portion of the steam space. 

Its main advantage over the dome, how- 
ever, lies in the fact that its attachment to 
the boiler does not weaken the shell to any 
appreciable extent. In order to attach a 
dome, the shell of the boiler beneath the 
dome is cut away, thus removing a large 
amount. of solid plate, making the boiler 
considerably weaker under the transverse 
strains set up, and alse permitting greater 
distortion. 


A ONE-WHEEL MILL TRUCK 


A mill truck which has but one wheel, 
and consequently can be used on a narrow 
plank for loading bags from or to cars, is 
made on the same line as a wheelbarrow, 
Says a correspondent of the American 
Miller. 


Mill Truck with One Wheel 


In many cases it will be found more con- 
venient than a double-wheel truck, as an 
equilibrium can be maintained even on a 
rough path, where the double-wheel truck 
must of necessity tilt. 


To prevent serious results from a wound 
caused by running a rusty nail into the foot 
or hand, smoke the wound with a woolen 
cloth. Twenty minutes of this treatment 
will cause all pain in the injured and in- 
flamed part to cease. 
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2 BENDING SMALL PIPES. 


A method of bending small pipe, the bore 
of which is not large enough to permit filling 
it with sand is given in The Model Elec- 


: ‘rieian. The tube was cut off to the length 
Wood block 
lron wire 
Fic. 1.—MAKING THE First Benp. 
—e ===== 
4 Soft iron wire 
Wood block 


Wire drawn from first bend 


Fic. 2.—Tue Benp ror SYPHON Pipe. 


to make a syphon pipe for a small pressure 
gauge, and a length of small soft iron wire 
was cut to a little longer than the tube and, 
the size of wire being just an easy fit in 
the tube, was then inserted into the latter. 
The first bend was made at the end where 
the pipe fits into the boiler, upon a wooden 


| block, and then the wire was drawn out of 

the curve and the next one bent to shape, 
} and then the wire drawn out. If both bends 
4 are attempted without drawing out the wire 


from the first curve, it will be difficult to 
withdraw the wire afterwards. In this way 
small tubes may be bent without damaging 
them in the least, whereas if the tube be 
bent without anything in the bore at all, it 
will surely become flattened somewhere. 


COLORS USED IN TEMPERING. 


One of our subscribers sends the follow 
ing list of colors used in tempering. The 
Fahrenheit scale is used. 

Lancets and razors, yellow, 430 degrees: 
straw, 450 degrees, Wood-cutting tools and 


taps, dark straw yellow, 470 degrees; yel- 
low, 490 degrees. Chisels, hatchets, saws, 
ete., and percussive tools, brown yellow, 500 
degrees; brown (slightly tinged), 510 de- 
grees; purple, 520 degrees: light purple, 530 
degrees. Springs, clear black, 570 degrees; 
dark blue, 600 degrees. 
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POWER REQUIRED TO RAISE WATER 

Multiply the number of gallons per min- 
ute by 10 and by the number of feet the 
water is to be lifted, and divide by 33,000. 
Then add one-third for friction, or, if a 
considerable lift, or through more than two 
elbows, add two-thirds for friction. 

For example, to raise 100 gallons per min- 


ute 25 feet through a pipe with two el- 
bows: 100 & 10 gives us 1,000; % 25 is 


25,000; divided by 33,000 gives us .757 horse- 
power, or three-quarters of one horsepower; 
to which add one-third (.25 or one-quarter 
horsepower) gives as the result, 1 horse- 
power. 


MAKING LARGE WRENCHES IN EMER. 
GENCIES. 


For turning nuts on large unions where 
there is no wrench of a size suitable for the 
work in hand, it is not always necessary 


to forge a wrench, suys a correspondent of 
Power. For a union on a 2%-inch 
pipe take two pieces of iron about 1% by 
214 inches and 18 inches long and two % 
inch bolts. Bore holes for the bolts and 
screw up as shown at Fig. 1. The two pro- 
jecting ends coming on opposite sides will 
as handles for turning. Friction 
reduced by applying force on two sides of 
the pipe. 


brass 


serve is 


( dain 
| \ 
Fig. 2 
Where there is not room enough to use 


this wrench, heat a single piece of iron, beat 
it into the shape of Fig. 2 and join with 
one bolt. Turn by means of the long 
handle, 
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TO LOCATE FIRE ESCAPE IN FACTORIES. 


A simple signal to show location of fire 
escape in factories is to paint one pane of 
glass red, on each floor, in the window open- 
ing on the fire escape. This not only serves 
as a guide to employes during the day, but 
if fire occurs during the night indicates to 
the fireman the location of the standpipes 
which are placed on the iron ladder. 


A BELL-CENTERING PUNCH. 


A bell-centering punch is one of the most 
convenient centering tools in use. It con- 
sists of a bell, or cone, which carries a cen- 
ter punch free to move up or down. A 
small screw put through the top of the cone 
so that its point comes in contact with a 


A Bell Centering Punch. 


flat filed on the punch keeps the punch 
from falling out. Hold the tool upright on 
the work and give the punch a sharp blow 
to obtain a center. The illustration is re- 
duced one-third. 


TO PREVENT RUST ON MACHINERY. 


A good mixture for use as a slush to 
prevent the rusting of machinery is made 
by dissolving 1 ounce of camphor in 1 
pound of melted lard; skim off the impuri- 
ties and add enough black lead to give the 
mixture an iron color. After cleaning the 
machinery carefully, smear on the mixture. 
It can be left indefinitely, or if wiped off 
after 24 hours wil! prevent rust for some 
time. When removed, the metal should be 
polished with a soft cloth. 


TOOLS. 


M. Levat (a Frenchman) recommends 
earbolie acid for steel tools, claiming more 
elasticity and pliability than is derived from 
tempering with water. 


TO TRANSFER PICTURES TO GLASS. 

Clean your glass thoroughly and varnish 
it with a clear white or nearly colorless 
varnish. Put it where it will be clear from 
dust and let it stand over night. Then take 
your picture, lay it in clear water for ten 
to twenty minutes, or until thoroughly wet 
through. Then lay it carefully upon a piece 
of blotting paper, so that the moisture may 
dry from the front and leave the back still 
wet. Now at once varnish your glass the 
second time; then place tne engraving face 
down upon the varnish and press down 
firmly, excluding all the air bubbles. If 
you have one, it would be well to use a 
rubber roller, such as photographers use, to 
press the picture to the glass and exclude 
all air bubbles. Then rub lightly the paper 
from the back until transparent and even, 
then varnish again and dry. 

TO CUT SKY LIGHTS. 

An ordinary soldering iron is the best to 
use for the work. Make a notch in the edge 
of the glass with an ordinary file for a 
starting place. Heat your iron good and hot 
and pull it slowly back and forth over the 
line to be cut and when the line commences 
to open, keep the iron one-fourth inch ahead 
of the cut. Keep iron very hot and use point 
and corners of it. 


A GOOD TEMPERING RECIPE. 


For small drills, chisels, ete., for very light 
work, says W. F. Smith of Baltimore, heat 
to a dull red and cool in a bar of common 
soap. The temper will be about right and 
no drawing will be required. 


REMOVING INK SPOTS ON MARBLE. 


Ink spots on marble may be removed with 
a paste made by dissolving an ounce of 
oxalic acid and half ap ounce of butter of 
antimony in a pint of rain water, and add- 
ing sufficient flour to form a thin paste. 
Apply this to the stains with a brush; al- 
low it to remain on three or your days and 
then wash it off. Make a second applica- 
tion, if necessary. 


To find the width of a belt for any re- 
quired horsepower, multiply 23,000 by the 
diameter, and then divide the product, first 
by the length in inches covered by the belt 
on the driven pulley, and then by half the 
belt speed in feet per minute. 


= 
CARBOLIC ACID FOR TEMPERING STEEL 
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HOW TO BORE HOLES IN GLASS. 


Take an old three-cornered file. one that 
is worn out will do: break it off and sharp- 
en to a point like a drill and place in a 
carpenter's brace. Have your glass fastened 
on a good solid table so there will be no 
danger of its breaking. Wet the glass at 
the point where you wish to make the hole 
with the following solution: 

Ammonia 64% drachms 
..... drachms 
& 

Keep your drill wet with the above solu- 
tion and bore the hole part way from each 
side, 

Still another way, is to dissolve a piece of 
sum camphor the size of a walnut in one 
ounce of turpentine. Use as above de- 


seril ed. 
ANOTHER METHOD. 


is sent us by a reader who has used the 
plan for years with perfect satisfaction. He 
Says: 

For drilling glass use a steel drill hard- 
ened, but not drawn. Saturate spirits of 
turpentine with camphor and wet the drill. 
The drill should be ground with a long point 
und plenty of clearance. Run it fast and 
feed light. In this manner lubricated glass 
ean be drilled with small holes, up to 3-15 
inch size, nearly as rapidly as cast steel. 


- 


A FACEPLATE FOR SELF-CENTERING 
CHUCK. 


A self-centering chuck of use to those who 
have not the necessary screwing tackle, 
may be made as follows, says a correspon- 
dent of The Model Engineer: 

Get a good hexagon nut to fit the lathe 
mandrel, and file the flats up a little, then 
make a pattern like sketch, allowing 3-16 
inch all over for machining. Out of a piece 
of Bath brick, cut two washers (A and B) 


--, -— 
Diom fo shoulder 
on lothe mondres 


Faceplate for Self-Centering Chuck 


exactly 3% inch thick, and \4 inch larger 
than the tapped hole in the nut. Then glue 
the washers centrally one on each end of 
nut, Wiping any excess of glue away. 

Place the nut in certer of the mould, so 
that the metal envelopes the nut, excepting 
the ends covered by the washers. The 
writer says he has made three such him- 
self, one for a 3-inch self-centering chuck, 
and two for emery-covered wooden disks. 
These were made out of some white metal, 
purchased cheaply. The Bath brick wash 
ers were then seraped out of the casting, 
which was then screwed on lathe mandrel, 
faced up, then reversed and treated in like 
manner 


the cut, simply take a piece of common iron 
pipe five or six inches long and one inch in 
diameter, threaded at each end. 

Obtain a cap which will screw on each 
end of the pipe. Now drill a hole in the 
center of each cap and tap to fit pipe used 
in connecting up the pump with the engine. 


Gasoline Strainer 


Cut a piece of fine screen the same size 
as the inside of the cap. Place the screen 
inside the cap and screw in the pipe. Next 
fill the pipe with fine clean gravel (gravel 
not to be larger than 1-16 of an ineh). 
place the other screen in position, screw 
on the cap, and the strainer is complete. 
Place the strainer between the pump and 
tank. 
Have you seen “Shop Notes’? 


— 
TO MAKE A GASOLINE STRAINER 
fo make such a strainer as is show 
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Permanent Camps and How to Build Them 


No place could be more picturesque and 
cozy than the log cabin camp, especially 
where care in choosing its site has been 
exercised. 


How the Logs Lock at the Corners 


Aside from the boating, hunting and fish- 
ing advantages of the camp’s location, the 
scenery surrounding it should be consid- 
ered; it should not be near a swamp, but on 
high dry ground and, if possible, near a 
rupning stream, but always near pure, 
fresh water. Plan the building to harmon- 
ize with its site, 

Clear away all decayed trees which might 
fall on the cabin, stake out the structure 
according to the plans and clear off the 
place it is to occupy. For foundation posts 
use cedar if possible; if not, tamarack, pine 
or hemlock. Select sound timber about 12 
inches in diameter and 5 feet long. Dig 
post holes down to solid ground or rock, 
or about 3 feet deep; set the posts, tamping 
the earth firmly around them. There 
should be a post under each angle and 
corner of the building and where these are 
quite a distance apart, as many. in between 
as necessary. In a distance of 20 feet there 


Framing the Joists 


should be four posts, including those at the 
corners, and in 12 feet, three posts. After 
the posts are set, mark the one in highest 
ground 10 inches above the ground and cut 


off squarely. Cut all the others, save those 
at the ends between the corner posts, on 
a level with the first one. Those at the 
ends between the corner posts cut 4 inches 
higher. 

Stone foundation piers, instead of posts, 
may be made by digging pits 3 feet deep 
and 2 feet in diameter, filling them up with 
small stones to ground level and laying large 
cobble-stones on top of these, chinking up 
with small stones any places that may re- 
inain open. 

For building the cabin use straight, sound 
timber from 6 to 10 inches in diameter. 
Tamarack, balsam, pine, spruce and hem- 
lock are all good for the purpose, Each log 
should be cut two feet longer than the side 
of the building in which it is to be used 
is to be. Where the tops of the trees are 
straight and sound they may be used for 
rafters, joists, etc. If the timber is brought 


Framing and Beveling the Rafters 


some distance to the building site, it should 
be placed on skids (two logs) and thus 
hauled to camp. 

For the first tier of logs select the strong- 
est, best shaped and largest of all. These 
sills, as they are called, should be flattened 
on the upper side from end to end and in 
a straight line, and at the narrowest part 
of the log the flattened space should be 3 
inches wide. Place them on the foundation 
piers so that the flattened surfaces are 
level with each other. All the other logs 
for the walls flatten on both sides. When 
the sills are laid cut notches in the logs 
and lay the floor sleepers. 

To join the legs at the corners, on the 
under side a foot from each end cut a hol- 
low which will fit over the round side of 
the log beneath. Place the logs so the large 
and small ends of them come alternately. 
Lay the logs carefully, being sure that each 
log is properly laid before proceeding with 
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another. Continue laying the tiers until the 
height of the tops of the windows and doors 
is reached, At this point saw out the top 
log the proper width of each window and 
door to be made, lay the next tier of logs 
and then resume sawing out the openings 
for windows and doors. 

Have ready door and window frames 
made of boards 1 inch thick and planed 
on one side. Nail them in the openings to 


The Door Latch 


Make the 
will shed 


hold the loose ends of the logs. 
they 


window sills 


waiter, 


slanting so 

If there are to be two floors to the cabin, 
at the height of the second floor lay peeled 
which should be of straight sound 
timber 6 inches in diameter if the span is 
12 feet: thicker if the span is longer. Al 
place them so they will have the 
shortest span and about three 
feet apart. Flatten their upper sides from 
end to end, using a chalk line and a broad 
axe for the purpose. To place the joists 
eut gains, as shown in cut, in the logs that 
receive the joists and make tenons on the 
ends of the logs Use fasten 
them Where run the 


joists, 


ways 


possible 


spikes to 


partitions are to 


same way of the joist, place a strong joist 
under each one, 


At openings for stairs cut 


Partition Made of Halved Logs 
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How the Roof Should Look 


the joists at the proper places and put a 
between two joists the 
cuts, joining by means of gains and tenons 
us before. 


crosspiece across 


In putting up the rafters raise the gable 
rafters first. The best roof is a steep one. 
Select and flatten the rafters just as you 
did the joists. Frame their lower ends to 
fit the plate-logs and bevel their tops ac 
cording to the slant of the roof. Use a 


ridge-pole to fasten the rafters to at the 
top. Lay them about three feet apart, 
spike them to the ridge-pole at the top. 


Select small timber about 4 inches in diam- 
eter, flatten one side and halve them on to 


the rafters, letting them extend over the 
gable ends about 6 inches. Nail them in 
place. 


If shingles cannot be procured for a cov- 
ering, bark will do very well. The bark 


Crosspieces Where Joists Are Cut for Openings 


should be removed from large trees and 
laid on in long strips, overlapping 6 inches. 

For floors use matched and planed pine 
boards 1 inch thick and 6 inches wide 
For the second story floor they should be 
planed on both unless two thick- 
nesses are used, in which case the boards 


sides, 


should be put on with the rough surfaces 
facing. 

To make partitions saw logs in longi 
tudinal halves, and nail them in form with 


their flat sides facing and overlapping just 
enough to hold firmly when nailed together 
This will make side of the partition 
consist of a round log surface and a flat 
one alternately. Place a log on top of the 
partition and spike into place 


each 


Window sash must be procured from 
some outside source of supply and they 
should be placed in the frames so they 
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will be waterproof. Windows that swing 
out are most convenient. Straps of old 
leather will do for binges and a_ hard- 
wood bar on the sash, having holes bored 


A Funnel Fireplace 


in it to fit over iron pins in the frame will 
be convenient for holding it open, while a 
a leather strap to button over the nail will 
hold it closed. Make doors of matched 
boards and use braces and crosspieces on 
them, nailing them securely. If hinges are 
not to be had, bore a large deep hole at 
one side of the door in the upper part of 
the frame, and another directly opposite in 
the lower part of the frame. In these holes 
slip the ends of a strong round stick which 
will turn in them easily. Nail the door on 
one side of the pole. To fasten the door 
make a wooden catch and provide a strong 
bar to work as a latch. Fasten a string to 


Two Ways of Building a Wood Box 


the latch on the inside and pass it through 
a hole in the door to the outside. Screens 
add much to the comfort of a cabin and 
may be provided if desired. 

The fireplace should be built up with 
the cabin, laying stone foundations for it 
at the time the other foundations are laid, 
using cement mortar. The fireplace should 
be of firebrick, but may have a stone face. 
The opening should not be larger than 3 
feet high and 5 wide and be arched at the 
top, The fireplace should have a deep 
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throat and the smoke flue should be about 
16 inches by 16 inches. Build the chimney 
of brick, and to prevent the roof from leak- 
ing around it lay pieces of tin in the brick 
work, letting one edge extend under the 
shingles at the top side of the chimney and 
over them at the lower and at the sides let 
the tin turn down against other pieces jaid 
with the shingles. If the chimney reaches 
above the ridge-pole it will have a good 
draft without capping it over, but if below 
the ridge-pole it should be capped. The 
fireplace may be built up in a ledge to sup- 
port a mantel, or wooden brackets may be 
made. A crane may be made by bracing an 
iron bar to an upright piece. Sockets for 


A Packing Box Cuvboard 


the crane should be built in with the brick 
and the vertical piece should have pins to 
fit into them. The arm should be provided 
with hooks, on which to hang vessels, etc. 

Another kind of fireplace consists of a 
huge inverted sheet-iron funnel 3 feet wide 
at its lower part and tapering up to fit 
the smoke pipe about 12 inches in diameter. 
The top of the pipe extends above the roof: 
the funnel is suspended over a foundation 
of stone, brick or clay 8 inches deep and 
which supports the firebed which is held 
together by a frame of green logs. This 
is a good arrangement for warmth. 

In building a stairway the frame is built 
of poles, and as to the work put on it, onc 
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may suit his fancy. Halved logs may be a cupboard by hinging its cover and fur- 


3 used for steps and are convenient for many ishing with a few shelves. 
‘ other purposes. For furnishings for the cabin there is a 
‘a 
- 
Made of Green Saplings A Canopied Couch Built of Small Poles 
Bunks may be inade by placing small wide range for suiting individual tastes 
straight even poles on a frame work of Many articles, such as chairs, beds, wood 
poles at least a foot above the floor and hoxes, tables, ete., may -be built of poles 
laying even-sized boughs and fine twigs to and nails. Window seats add to the ap- 
Om 
- = 
“. 
The Fireplace with Rustic Mantel 


the depth of two feet, laying pieces at sides, pearance of comfort and rustic seats can 
head and foot to hold the boughs in place — be built for the veranda. 

and on these laying the blankets or sleep For the disposal of garbage it is well to 
ing bag. <A packing box can be used for dig a hole a little distance from the camp, 


Bunk With a Mattress of Springy Boughs To Hold the Window Open 


sprinkling a little of the excavated mate- 

rial over any refuse that is placed in it. 
The cabin may be finished more inside 

if thought best, but this detracts rather 


A Cozy Window Seat 


than adds to its appropriateness. Calking 
should be done as late as possible, so the 
logs can dry out a little. For calking use 
oakum or moss, pressing it in between the 
logs from both sides, using a wooden chisel 
and a mallet to foree it in. Care in the 
details of the camp will afford a place as 
inviting and comfortable as can be desired. 


—- 


“PUSH-BALL ON HORSEBACK,” A NEW 
ENGLISH GAME. 


“Push-ball on horseback” is a new game 
which was in high favor at the Royal Mili- 
tary Tournament held in England recently. 
The game was played with an enormous 
ball by troopers of the Royal Horse Guards 
splendidly mounted on black horses, three 
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mounted men on each side of the ball. The 
game consists in the horses pushing the 
ball about with chests and knees, but the 
interesting feature of the game is the ad- 
mirable horsemanship of the participants 
which has room for fine play. After a time 
the horses enter into the sport with great 
zest and appear to enjoy it as much as 
the men, The game originated with a cir- 
cus .in Germany. The ball, which is four 
feet in diameter, is covered with leather 
and inflated like a football. 


OILED ROADS IN CALIFORNIA. 


A single county in California has 145 
miles of oiled highways. The location is 
near oil fields and the country is quite level. 
In constructing the roads the roadbed is 
first graded and rounded slightly and then 
it is sprinkled with the oil. An ordinary 
wagon tank is used for this purpose and 
is provided with a piece of 4-inch gas pipe 
10 feet long and having half-inch holes drilled 
in it two inches apart to serve as a dis 
tributer. The oil is applied to a width of 
about 10 feet. It is then gone over with 
a harrow and thoroughly mixed. [t is ap 
plied in hot weather and about 100 barrels 
per mile are used in the first application. 
It is then allowed to stand two weeks and 
then a second application of about 50 bar- 
rels per mile follows. 

About 50 barrels per mile are used an 


nually to keep these roads in repair at about 
25 cents per barrel for the oil and from 
30 to 45 cents per barrel for applying it. 
These roads are fine for driving, but the 
odor is disagreeable. 


Pushball on Horseback 


s 
— 
| | 
> fy 
. 


First Lessons at the Forge 
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PART III.— BENDING, SWAGING AND 
WELDING 


By A. W. Marey, 

Having learned the principles of forming 
and welding described in the previous chap- 
ter, the useful every-day articles will be 
next in order. The chain 
in Part Il if made into a chain will neces- 
sarily need a book on one or both ends. 

The hook shown in Fig. 24 is the style 
generally used on common chains, and is 
made in different ways. For small chains 
of % or 5/16-inch links. the method shown 
in Figs. 25, 26 and 27 is the easiest and 
quickest, <A round iron, a little 
larger than the diameter of the link which 
is to hold the swaged three or 
four inches from the end to the size of 
link used, as in Fig. 25. The swaged por 
tion should be just long enough to form 
the eye when bent to the shape of Fig. 26. 
Weld the two pieces together as shown in 
Fig. 27, and punch out the eye large enough 
to allow the link to work easily. The 
round shank near the eye should be quite 
a little larger than the diameter of the 
link used. Cut off the long end and weld 
the two ends together, drawing the point 
down tapering, and leaving the center as 
large as possible. It is then bent to the 
shape of Fig. 24, and flattened as shown 
at A, which spreads the stock out wider, 
making it stiffer and less liable’ to 
straighten. 

In making large hooks, select a piece of 
iron large enough for the largest part of 
hook, and bend from an inch and one-half 
to two inches over the corner of the anvil, 
as in Fig. 28, and hammer it down endways 
as in Fig. 29. Take a welding heat and 
weld down solid; punch a round hole in the 
center and swage down the shank near the 
eye, Round up the eye on the horn of the 
anvil by placing the eye on the point of 
the horn and striking on top with the hand 
hammer. Another method used largely for 
steel hooks is to upset the end of the bar 
sufficient to produce the eye, and proceed 


links described 


piece of 


hook, is 


Every young man, no matter what his intended occupation or profession, should know some- 
thing abo .t forging, welding aud shaping metals. The work is at once fascinating, 
useful and practical. This series of articles will extend through several issues. 


as just described. When bent to shape, the 
draft of the hook should be in a straight 
line with the eye, as per dotted line B in 
Fig. 24. Fig. 30 shows a meat hook for 
holding beef, which is made of round iron, 
drawn to a sharp point for the hook, and 
the shank flattened and bent to shape. The 
sharp corners can be bent in the 
over the corner of the anvil as preferred. 

Fig. 31 shows a coat and hat hook, which 
is made of '-inch round iron about 6 
inches long, each end swaged down smaller 
to within one-fourth of an inch of the end, 
which leaves a knob. 


vise or 


This knob should be 
rounded up over the corner of the anvil to 
a Well shaped ball. The flat part is ham 
mered down, two small holes punched for 
screws, and the hook bent to shape. 
Nearly all kinds of 
with the aid of 


tools. 


bolts can be 
different 
These tools can be 


dealer in 


made 
sized heading 
bought of any 
tools, or the ama 
teur smith can make a few himself which 
will answer the purpose, Steel will be 
necessary for these, as iron is entirely too 
soft, A piece of an old wagon spring, a 
short piece of steel wagon tire, or 


blacksmiths’ 


a piece 
of a light steel axle will do very well for 
heading bolts up to %& inch in diameter 
Twelve inches is about the proper length 
for small sized larger and 
heavier sizes being as much longer as de 
sired. Select a round punch the size of 
hole desired; heat one end of the = steel 
to a medium bright red, and punch the hole 
nearly to the required size, then drive the 
punch in from the bottom side, swelling out 
the bottom until the top side of the hole 
is a trifle larger than the bolt to be made, 
being sure the top side is smooth and level, 
and the bottom side of the hole larger than 
the top. When heating steel of any 
more care is necessary 


heading tools, 


kind 
than in heating 
iron, as steel will not stand as high a heat 

It is not safe for any but 
siniths to heat 
heat, and the smith 


expericnced 
bright red 
who heats steel for 


steel above a 


the first time should use considerable care, 
fairly bright red is 
In making heading tools of flat 


and remember that a 
sufficient. 
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stock, a different sized hole can be punched 
in each end which makes one tool equal to 
two. Bolts are usually made by upsetting 
the stock to form the head, and in cutting 
off the iron for a bolt for a given length, 
sufficient stock must be allowed extra for 
the head, the amount depending upon the 


e size and shape of head desired. A few 
3 trials will soon enable one to judge the 
amount required. 


MECHANICS. 


To make a complete bolt it is of course 
necessary to cut a thread on the opposite 
end for the nut; this the amateur will be 
unable to do without thread-cutting tools 
for this purpose, but the knowledge and 
practice gained by making the bolt heads 
will be worth the effort. The same meth- 
ods can be used to make heads on rivets 
and pins. 

Another method, sometimes used for mak- 


Fig: 34 


The upsetting of a bolt smaller than % 
inch can best be done by screwing it in the 
vise, and striking the hot end with the 
hand hammer. When upset sufficiently, 
heat to a good bright red, place in the head- 
ing tool and drive it down until the head 
is the desired thickness: drive out of the 
tool and square or round up the sides as 
desired. In making a number of bolts of 
the same size, upset each one alike so as to 

have the heads the same size. 


‘|| | 


ing heads on bolts, is to drive a common 
nut on the end of the rod, and weld the 
two together, This is not as good a method 
as upsetting, but does very well 
emergency on large sized bolts. 
As the young smith progresses with his 
work and tries a larger variety of jobs, he 
will be unable to securely hold the differ- 
ent sizes with his one or two 


in an 


pairs of 


tongs, and will feel the need of a few extra 
pairs. There are several methods of making 
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easiest for the beginner 
For light tongs %-inch or 


but the 


tongs, 
is as follows: 
%,-inch square stock is large enough. The 
end of the bar is first bent over the corner 
of the anvil as shown at A Fig. 32; a sec- 


ond bend is made as shown at B. It is then 
placed on the anvil as shown at A Fig. 33, 
and flattened out as at B for the eye; the 
end at B is swaged down for a stub shank 
and will now look like Fig. 34. The end of 
the stub is scarfed and a *%-inch round rod 
welded on for a handle. The jaw is then 
cut off at dotted line A Fig. 34, drawn down 
to the proper shape, and the hole for the 
rivet punched, which completes the piece 
aus shown in Fig. 35. Two of these pieces 
ure necessary for a pair. 

When riveting, the parts should be 
placed together, the rivet heated red hot, 
thrust through the hole and headed on both 


sides, This will probably leave the tongs 
fastened tightly together, but they are 
easily loosened by heating red hot and 


opening and shutting a few times. When 
the tongs are red hot after riveting to 
gether, place a piece of 14-inch or %-ineh 
round iron between the jaws and hammer 
the jaws nearer together, which will form 
a crease in the jaws for holding round iron. 
The hardy which the young man uses will 
become quite dull from constant use: the 
zrindstone will help this to a certain de- 
gree, but if dulled very much, it will need 
“redressing,” which is done’ by heating, 
hammering and tempering. The “bit” or 
cutting part should be heated to a medium 
bright red for an inch and one-half, and 
hammered out flat to an edge, as when 
new. If more than one heat is necessary 
for this, lessen the heat each time until 
the last hammering or finishing is at a low 
red. When drawn out, lay aside to cool, 
and when cold, take to the vise and with 
the flat mill file, file each side to an edge. 
being careful to have the edge straight and 
not too thin. 

When filed up, it is ready to temper; but 
before tempering, the fire should be well 
packed down with charred coal, a pail of 
clean cold) water obtained, also a 
piece of sandpaper or emery cloth. 

To heat for hardening, lay the bit on top 
of the fire, and heat slowly and evenly to 
a low red, commonly called a “cherry red.” 
The heat must be even, with no hot or 
cold streaks, and should extend about an 
inch back of the edge. When at this heat, 
stick into the cold water for about an inch 
and one-half, gradually moving it around 


sinall 
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and up and down. When cold remove and 
wipe off the water, and polish off one side 
with the sandpaper, but do not polish too 
much, just rubbing it bright is sufficient. 
Hold the bit over the fire, polished side up, 
und do not blow the fire at all; as the bit 
gets hot the color will begin to show; 
when at an even deep blue, cool off and it 
is ready for use. Constant care is neces- 
sary, in heating all steel heat 
slowly and evenly and not above a_ bright 
red at any time, 


tools, to 


The heating, hardening and tempering of 
a cold chisel, prick punch, or screw driver 
is practically the same as for the hardy, the 
sume rules applying to one as well as to 
the other, 

In using files there is a right and wrong 
way as in everything else; the right 
is a steady even stroke in pushing, and 
lifting clear off the work on the return 
stroke. The cut of a file is on the forward 
stroke, and unless the pressure is relieved 
on the return, the teeth will drag and 
crumble off, soon wearing it out. 


way 


Very little pressure is necessary to make 
a new file cut, but as the file wears, more 


should be gradually applied, until it slips 
and will cut no more. Riveting, whether 
hot or cold, should be done with a light 
hammer and medium light blows, as a 


blow from a heavy hammer upsets the rivet 
too far down, the upsetting of the end on! 
being sufficient. For all riveting 
the 1-pound cross pene machinist’s hammer 
enough. In performing the dif 
ferent operations described in this series of 


ordinary 
is heavy 
articles, the amateur will, and must expect 


with failares, but patience and 
perseverance will overcome then. 


to meet 


LARGEST GASOLINE LAUNCH 
WORLD. 


IN THE 


The “Edithia,” the largest gasoline liunch 
in the world, is 114 feet 
feet long at the water line, 15 feet 10 inehcos 
beam, with 5 feet draught. It is equipped 
with 
carry 


long on deck, 103 


two 300-horsepower engines and can 
2,500 gallons of oil. The 
quarters for eight men, sleeping berths, din 
ing saloon and pantry, and is handsome!) 


boat has 


finished in mahogany and satinwood. It is 
rigged with a stack and signal mast. The 
owner of this launch will use it as a high 
speed cruiser between New York and Nar- 
ragansett. 
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A PERFECTLY EQUIPPED INSPECTION 
ENGINE. 


One of the most perfect inspection en- 
gines in the country is owned by the 
Burlington and Missouri River Railway. 
The front end of the 8-wheel engine on 


MECHANICS. 


sections, for convenience in transport, and 
were of the following dimensions: Length, 
140 feet; breadth. 24 feet, depth, 54 inches; 
with a draught of water of 24 inches, They 
had three teak decks, the main, upper, and 
battery, and above the battery deck was a 
protected conning tower, some 30 feet from 

the water-line, which 


sheltered the steering 
gear and telegraph, a 
powerful electric search 
light, and two maxim 
guns. The hatches to 
the main deck were ar- 
ranged to lift outwards 
so as to form shields for 
the infantry, shutters 
being provided to fire 
through. The armament 
consisted of one 12- 
pounder and two 6- 


pounder  quick-firing 


Inspection Engine for the B. & M. R. Ry. 


Which the inspection cab is built rests on 
coach springs A Pullman ear is not more 
handsomely ot conveniently fitted up than 
this inspection car It has hot and cold 
water, a wardrobe steam coils across the 
front for heating, ete Wherever it is ex- 
posed to heat from boiler or smokestack it 
is heavily lined with asbestos  fire-felt. 
Rubber matting covers the floor and steps 
and the cab has electric lights: it also ecar- 
ries a powerful electric headlight. Its seat- 
ing capacity will accommodate 15 persons 
and the inspector, whose head is but four 
feet above the rail when seated, has a fine 
view of the track, The engine can be han- 
dled from either the front or rear cab. 


GUNBOATS SHIPPED LONG DISTANCE. 


Three gunboats, constructed and erected 
in a yard on the Thames, England, were 
then marked, numbered and taken to pieces 
and shipped by several steamers from Lon- 
don to Alexandria and Port Said, and thence 
conveyed up the Nile by train to Kosheh, 
where they were again put together without 
a single important piece missing. The dis- 
tance they were shipped was over 4,000 
miles 

An English paper describes the boats 
thus. 

“The hulls were built of steel in = ten 


guns; ohne howitzer and 
12 maxim guns, The 
guns were served in ac- 
tion by an inner protect 
ed lift, and a protected ladder led to the 
magazines. 


“The machinery consisted of one set of 


horizonts! direct-acting compound surface 
condensing engines, indicating 400 horse- 
power. Steam was supplied by two steel 
loco-marine boilers working at a pressure 


Stern-Wheel Gunboat, El Fateh, Shipped in Parts Over 
4,000 Miles. 


of 150 pounds per square inch. The boilers 
were placed forward and the engines aft, 
and a speaking tube connected them. The 
names of the three gunboats are, ‘El Zaffir’ 
(i, e., Vietorious), “En Nazer’ (i. e., Ma- 
jestic), ‘El Fateh’ (i. e., Conqueror.)”’ 
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The Way to Wealth is as Plain as the Way to Market. It Depends 
Chiefly on Two Words: “LINCOLN CONSOLIDATED” 


THE LINCOLN CONSOLIDATED MINING COMPANY owns the absolute title to 
thirty-one of the best mining claims in the territory of Arizona, comprising more than 
700 acres, and entirely covering two mineralized spurs of the Santa Rita Range of 
mountains, where the ore croppings are rich enough to ship to the smelter from the 
very grass roots. 

The Company owes no debts, has no salaried officers and no office expenses of 
the Company. There is no promotor'’s stock. This proposition we submit bears upon 
its face the evidence of having less “water” and “hot air’ in its make-up than any other 
mining proposition ever submitted to investors. 

In the Chicago Tribune of July 2d is an article copied from the New York papers, 
stating that Senator Clarke of Montana owned the most costly house in New York 
City, and that his income from his Arizona mines was more than a million and a half 
a month. Mr. Sturtevant, one of our directors, who is familiar with The Lincoln Con- 
solidated and with Clark’s United Verde of Arizona, says that it is the opinion of min- 
ing engineers familiar with the surface indications of both properties that the Lincoln 
Consolidated bears the ear-marks of being the most valuable property of the two. 

We are offering a limited amount of treasury stock (full paid and non-assessable) 
at 25 cents per share, and we believe that you are deliberately resisting prosperity if 
you ignore this golden opportunity. 


She W. B. KIRTLAND CO. 
Fiscal Agents, 153 La Salle St. CHICAGO, ILL. } 
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Please mention Popular Mechanics when writing advertisers. 
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vy orOak Poisoning 


immediately relieved and quickly 
cured by 


Hydrozone 


Harmless, although a most powerful 
healing agent. 

I will send on receipt of 10 cents to 
pay postage, 


A Trial Bottle Free. 


Send for it now. It will immediately 
relieve and promptly cure Insect Bites, 
Hives, Prickly Heat, Sunburn, etc. 


Sold by leading druggists. 
None genuine without my signature, 


L-63 Prince St., New York. 


Send for Booklet on “How to treat diseases,” 
containing hundreds of testimonials of wonder- 
cures. 


FISH TO CATCH THEM. 


DRUG 
the vicinity of St. Paul are feed- 
croppies poisonous fish berries in order to ren- 
them unconscious so they may be easily caught. 
berries are encased in small dough balls which 
scattered over the bed of croppies. The fish 
greedy for the food and the poison, while hav 
ing no lasting effect, renders them unconscious fer 
a time, so that they float on the surface of the 
water and may be picked up. 

The practice is a most unnecessary one, the game 
wardens say, as when fish will take the dough balls 
they will bite bait on a hook just as well. 


Fishermea in 
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der 
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are 
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SEWED UP HIS HEART. 


The most remarkable surgical operation in recent 


years was recently performed on Edward Pelt, a 
Chicago office boy, who, becanse he had lost his 
position shot himself, the bullet passing through 


the lung, tearing away much of the tissue and cut- 
ting a wide gash at the extreme lower part of the 
heart. 


With blood flowing from the wound, and _ his 
strength rapidly waning, the boy was rushed to a 
hospital. There was but one slight chance of life 
fer him and the attending surgeon took it. On 


the left side close to the breastbone three ribs were 
cut throngh by means of chisels. These ribs were 
broken, also, at the extreme left side. The flesh 
was cut on each side of them and laid back like 
a trap door, revealing the wounded and faintly beat- 
ing heart. During the slight pauses between beats 
the surgeon applied his instruments, quickly, svure- 
ly, until six stitches had closed the wound. Then 
the tissues of the lung were drawn together and 
the flap of flesh and ribs laid back over the opening 
and fastened down. Nearly two weeks have passed 
since the operation, and the boy has a good pros- 
pect of living. 


WHAT 


$ 
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One Dollar, if sent at once, 
will bring you acopy of 


‘*How to Illustrate” 


A PROFUSELY ILLUSTRATED SELP-INSTRUCTING BOOK 


on an entirely new plan—by Charles Hope Provost, artistic con- 
tributor to high-class magazines and weeklies everywhere— teacher 
of 000 people by matl— originator of correspondence ar tinstruction 


1. It will bring a complete and practical course of art in- 
struction right into your own home. 

2. It will not only tell yon what is necessary to become a 
successful illustrator but will show you how to do it. 

8. It will instruct you in the practical points of illustrating 
from the professional! standpoint, which few, even the graduates 
of our best art schools learn, until, often too late, they are taught 
by experience. 

4. And finally it tells you how to sell your work after you've 
learned how to produce it, 

CONTENTS 

Tacastc—Working with pen, brush (ofl and water color) 
erayon, lead penci!, carbon pencil, scratch paper, chalk plate 


pastel, grease and conte 
Ben Day machine, sliver 
mt work, ete Also the various effects used by pen artists, Including quick and slow 
Engiish and American styles of treating rig-aag lines, hooked Ines, quick lines, 
double cross hatching, stippling, spatter work, ete Wash drawings, Distemper draw. 
ings Tracing and copying pbot * What materials to use, Including papers, 
canvases, and bristol boards Te how to handle them Drawing from nature 
Draw‘ng from memory, with table ng comparative measurements of different parts 
of the hu ~an body—head, hands, feet, legs, arms, ete. Coton—prir 
oo.ors, explained. How to different shades, etc Aatieric Anatomr—The 
bones and muscles as applied to pictorial work Lerrenivo—Copying and originating, 
Roman, block, old English, and script styles shown Elementary, bistoric, and geomet 
tie ornament Conventionalization of flowers, ornamental composition, pictorial 
composition. Facts joy, anger, fear, contempt, laughter 
Aerial and !inear perspective. to sell pietures, how to get 
ition as an artist, prices and salaries paid, lists of names of publishers and others who 
uy work, how to pack pictures to send by mall or express, etc., ete Explanations of 
various engraving and reproduc tive processes. 
“How to Illustrate” sent prepald te any address in the world for $1.00. 
Covers.) A mor handsomely bound edition in cloth covers, $1.60 prepaid 
THE ART OF CARICATURE, 
a handy book (complete in itself on this subject) 
and containing specimens and explanations of 
all kinds of caricature, from the simple work of 
the student to the finished drawings of the best 
artists. Prepared by a professional artist of 
twenty years’ experience. Nineteen pages of 
diagrams and illustrations. A supple- 
ment sent with this book is alone worth its price. 
PRICE 80 CENTS A COPY, POSTPAID 
or by combining with order for “How to Illus- 
trate’ may be had for 25 cents. 
Remit to-day as this offer may be withdrawn 
at any time,or send for free descriptive circular. 


BROWN PUBLISHING COMPANY 
Room )], 114 Fifth Avenue, New York 


ary and secondary 


(Limp 


Remit by Express, P. O. Money Order or Registered Letter. 


THE SHRINE OF LOVE 


A Neat Monthly Periodical for Self Thinking 
People. Makes you happy 


TRIAL SIX MONTHS, 25 CENTS 
C. C. RIESTER, 204 Superior St., Cleveland 


COMPOUNDS PROTOPLASM TO PRODUCE 
ANIMAL LIFE 


An Indiana doctor claims to have discovered a 


chemical compound by which animal life is spon- 
taneously generated. The compound is the nearest 
approach to protoplasm possible, and when mag 
nified 250 diameters shows minute black particles 
in rapid motion, The chemist is nourishing the 
particles to see whether they will propagate a 


higher culture, 
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$10.22 BUYS 
100 $100 PAR 
Full Paid and Non-Assessable 


We now own LUBRICATING oil producing property in 
the finest oil region in the country, some of our holdings 
being located at Belton, Mo., just 24 miles from Kansas 
City, Our well is now producing the very finest quality of 
LUBRICATING OIL. Opportunities like this seldom re. 
main open long. The nominal price of 10 cents per share 
is offered for a limited time only in blocks of 10) shares 
and up. The proceeds from the sale of stock are to. 
used for further developing of other holdings, building 
converting plants, and the sinking of additional wells, 
etc. Kemember we are producers of LUBRICATING oil, 
from which we will manufacture by-products, such as oils, 
axle grease, paints, vaseline, ointments, carriage top 
dressing, and hundreds of other articles which will bring 
immense returns On your investment. 


Only a limited amount of stock is offered 
and but fora short time at 10c,. per share. 
Buy now and make money, both on the rise 
and your dividends, as the stock will soon 
advance. This is a safe investment and this 
chance may never come to you again. This 
company courts the closest investigation. Get 
our booklet “Oil and Asphalt.” It tells all 
about our holdings. 


WRITE TO-DAY, TOMORROW MAY BE TOO LATE 
The Gompany reserves the right to advance the price without notice 


Northwestern Consolidated Oit Co. 
A. B. 85 DEARBORN STREET, CHICAGO, ILL. 


RHEUMATISM 


CURED 
By Absorption 


Summer Heat Opens the Pores, 
facilitating absorption of impuri- 
ties through the sweat ducts by 
MAGIC FOOT DRAFTS 


A Dollar’s Worth Free 


On approval to any sufferer. Write 


Summer is the rheumatic’s opportunity to cleanse 
his system of rheumatic poisons. The pores open 
wide, the bldod is active and eager to cast off its 
impurities, especially through the feet. The iargest 
pores of the body are in the soles of the feet, which 
are also great nerve and vascular centers, and they 
are the natural gateway for expelling rheumatism 
from every part of the body. Magic Foot Drafts, 
the great discovery for taking advantage of Na- 
ture’s own plan, draw out and absorb the acid poi- 
sons from the blood through these great pores. 

TRADE MARK They are worn without 
inconvenience and their 
record for curing rheuma- 
tism, either chronic or 
acute, no matter in what 
part of the body, is simply 
phenomenal. They are so 
sure to cure that the mak- 
ers send them free on approval to every sufferer they 
can hear of. Send in your name. Return mail will 
bring you a pair of the celebrated Drafts. Try them 
If you are satisfied 


with the benefit received, send 
us One Dollar If not, you pay nothing. You de- 
cide. Don’t delay. Booklet for rheumatics also sent 
free. Magic Foot Draft Co., 851 Oliver Bldg., Jack- 
sen, Mich. 


IN THE CZAR’S SERVICE. 


The room was dingy and but poorly lighted. 
Around the long table in its center were gathered 
the conspirators—the men who had sworn to kill 
the czar. <A strange-looking appearance they made 
in the flickering candle light; some with fierce faces 
marked with the bitter lines of hunger and of hate; 
some with the enthusiastic and wrapt expression of 
dreamers; others with the cold impassivity of great 
generals. One of the last mentioned, 
impassive than the rest, sat at the foot of the 
table, facing the president. His manner showed 
not the slightest nervousness, not the slightest ex- 
hilaration. Yet in an hour he meant to betray the 
men who sat about him to the horrors of a living 
death on the bleak plains of Siberia, gaining there- 
by the lasting favor of his imperial master. The 
blow that would ruin his comrades would make 
him. 

The clock struck 8 as the president rose 

“Brothers,” he began, “brothers, we 
sworn the sacred vows, we 
the severe tests of our 
trusied. It becomes my duty, therefore, to speak 
out. Our days of plotting are passed; the time for 
action has come. At last we shall strike a decisive 
blow for liberty.” 

He paused, but no one 
a sound in the room. 


colder, more 


to speak. 
have all 
have all stood 
order—we can all be 


same 


spoke. There was not 
Some breathed a little more 
quickly—that was all. Pointing to a powder keg 
in a corner, the president continued: 

“Our materials are at hand—our oppertunity also. 
The czar visits Krasmoe-Selo on Thursday——” 

The noise of the senffle in the hall outside the 
door interrupted him. Severs! of the men who sat 
about the table sprang to their feet, the door burst 
open, and an officer followed by a squad of soldiers 
rushed into the room. In an instant 
the conspirators was covered by a 

“You are my prisoners!’ said the officer curtly. 

“By what right?’ exclaimed the president. He 
alone seemed cool; the rest stood as though par- 
alyzed. Ignoring the president, the officer glanced 
at the others. 

“Line up against the 


every one of 
rifle. 


wall,” he ordered. 


Silently they obeyed him—powerless to _ resist. 
The officer turned to his men and gave a_ sharp 
order. The soldiers raised their guns and aimed 


them at the defenseless breasts of the prisoners. 
Again the president spoke. 
“What do you mean to do?’ he cried. 


“To execute you at once,” returned the officer 
coldly. Then to the soldiers: “Take aim! Fi—” 
“Stop!” 


The cry rang out loud and clear in the deadly 
stillness of the room, and the spy sprang forward 
from where he stood against the wall. 

“Stop!” he cried. 

“Get back,”’ said the officer sternly; but the spy 
continued to advance. His coldness, his impassive- 
ness, had disappeared; his face was yellow witli 
fear; his teeth chattered; great drops of sweat stood 
on his forehead. 

*“No—no—you 


must not shoot me! 
“IT am of yourselves—I am an 
section. 


he shrieked. 
agent. of the third 
It was I who informed against these men. 
If you kill me it will be murder—murder—murder!” 
He groveled on the floor at the officer's feet. 

The doomed men looked at the miserable wretch 
with bitter contempt, while in the president's eyes 
there was something that looked like triumph. 

“An agent of the police,” said the officer, doubt- 
fully. “‘You have your credentials?’ 

“Yes—yes!” screamed the wretch, tearing a piece 
of paper from his pocket and handing it to the 
officer. “It is there—it is there. Ah, my God!” 

This last exclamation was one of renewed terror, 
for the soldiers, dropping their rifles, had sprung 


(Continued on page 862.) 
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HE Andrews System of Hot Water Heating, perfected 

by 18 years of practical heating experience in Minne- 
sota’s vigorous climate, insures a warm house in extremest 
cold, also low fuel consumption in mild weather. Burns 
soft coal or hard; is easy to operate and keep in order, _Its 
high grade steel boiler is easily cleaned, durable and con- 
structed upon lines of best engineering practice. Piping and 
radiation are ample in every respect, making a_ perfectly 
balanced job. 


The Andrews Mail Order Method gives the purchaser 
the economy of factory production, all material being com- 
pleted, the pipe cut ready to be erected by any carpenter or 
mechanic, avoids all chance of vexatious mistakes by prepar- 
ing accurate plans and bills of materials, subject to owner’s 
approval before contract is made. 


The material is shipped from Minneapolis or Branch in Dunkirk, N. Y., and radiators 
(70 per cent. of the weight), from nearest distributing point. 


‘pi We make estimates FREE, 
“ phy Pipin g Send your plans or a rough 
any friouse sketch with measuremena, 


WRITE FOR BOOKLET, 
“HOME HEATING” 


We 
Pipe Fittings, Valwes, TanKs, Radiators and Boilers 


See our Exhibit at the 
Manufacturers’ Building, World's Fair 


215 HENNEPIN AVE., MINNEAPOLIS, MINN. 
ANDREWS }IEATING CQ 


HEATED \ 

| for $973 Weds 
| 
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Tools, by express, 


terns of jewelry. 


| 
Watch Repairing Makes You Independent. 


It’sa trade easily learned, Our complete illustrated instruction book enables you to perfect yourself for 
the work at home, cing. you every advantage of the apprentice. 


Instruction book and complete Outtit of 


5.50. Large, free catalogs of watches, jewelry and tools, with confidential disc rants, 

MONEY IN WIRE WOVELTY EWELRY Send 10c in stamps for large Wire Artist’s Catalogue, with eo}. 

J 8 ored illustrations and instructions tor making hundreds of pat 
Beautiful gold filled sample wire bangle ring free with each book. 


ROGERS, THURMAN & CO., 


Chicago, ills. 


upon him, and were binding him hand and foot. 

Lhe president stepped forward with a smile. 

“Brothers,” said he to the amazed men, who still 
stood against the wall, “‘brothers, in a great cause 
like ours we can not be too careful. This little 
scene was devised to discover what traitors we 
had amongst us. It has succeeded. You, who have 
proved faithful, are quite safe.’’ 

The men looked at him as though they could 
seareely credit their senses. Then one or two be- 
gan to sob, and one man laughed. 

“And this spy?’ he questioned. 

A fierce murmur ran ‘round the room. The men, 
with one accord, started toward the corner where 
the man lay bound. 

“Kill him! kill him!’ they shouted. 

The president raised his hand. 

“Stop!” cried he; “the man is mine—mine to 
punish as I see fit. Leave him to me. You will 
accompany our brother, Vassoloff,”’ indicating the 
pseudo officer, “to a place of refuge. From our 
friend's admission we are no longer safe here.” 

“But——" 

“IT have spoken,” said the president, sternly. 

The conspirators turned and silently went out. 
As the man who had laughed passed the spy, he 
kicked him in the face and laughed again. 

Then the president was alone with the spy. He 
stood looking at him for a moment, with a cruel 
smile on his white-bearded face. Presently he took 
from his pocket a long fuse, placed one end in the 
powder keg, and wound the other about one of 
the tallow candles, an inch from the burning wick. 
Then he placed the candle in front of the spy’s 
face, where he could almost touch it, and, turning, 
went to the door. At the threshold he paused. 

“Your fate will be a lesson to your fellow 
spies,” he said, and was gone. The spy heard his 
steps as he went down the passage; he counted 
them till they died away in the awful silence of 
the night. Then he looked at the candle. How long 
would it take an inch of tallow to burn? The 
police would not come till 9. Would it last till 
then? He looked at the clock. Twenty minutes 
past 8. Would that inch of tallow last forty min- 
utes? If it should not, would being blown up be 
so painful? 

He looked at the candle again. It seemed to 
melt away before his eager gaze. He tried to shriek, 
but could not. The bruise on his face where the 
man had kicked him hurt fearfully; he became un- 
conscious. He dreamed of his mother, dead years 
before. He thought that be was a child again, and 


that she had taken him on her lap, and was telling 
him the old stories that he loved. It was summer 
and he could hear the reapers singing. He laughed 
with happiness. 

He opened his eyes. The darkness of the room 
frightened him, and he tried to call his mother, 
The gag was still in his mouth, and, like a flash, 
the whole dreadful sickening truth came back to 
him. The hands of the clock pointed to 8:40, and 
the candle was more than half burned. He shook 
like a leaf—a dreadful nausea sickened him. 

Again he looked at the clock—8:50. The candle 
seemed to burn slower. Was there still hope? Would 
the police come on time—would they come on time? 
He strained his ears to hear their coming, but 
there was no sound. Good God! would they be 
late? 

It was 8:55. He tried to pray. He was lost 
No! At last he could hear the soldiers approaching; 
but the clock was striking 9 A knock on th 
door, and the flame had touched the fuse. He 
watched the spark as it crept like a snake across 
the floor, nearer, nearer, nearer to the keg. He 
tried to scream. The sound of a door being broken 
open. The footsteps of men on the passage outsid 
the door, but the spark had reached the keg \ 
flash— 


A second later, when the soldiers entered, thes 
saw a sight that frightened even them, used to 
fearful sights as they were. A dead man, bound 
and gagged, lay upon the floor, his hair snowy-whit 
and his eyes staring and protruding. 

On the floor was the black mark where the fus 
had burned, and in one corner was a powder keg 
empty! 


A story is told of a Pennsylvania farmer who 
wore his old suit unt!l everyone was tired of it. 
and his estimable wife was almost ashamed of 
the hustling man who had been inside it so long. 
But one day he went to town to sell his produce, 
and while there he determined to buy a new suit, 
and, happy thought, surprise Eliza. So he bu: 
dled a neat suit into the wagon and drove homeward 
It was after night as he hurried homeward, and 
at a bridge over a river he stood up on the wagor 
and “peeled” and threw the despised old suit int» 
the water. Then he reached for his new clothes 
They were gone—had jolted out of the wagon. T! 
night was cold and his teeth chattered as he hu! 
ried home. He surprised Eliza even more than lh 
had anticipated. 
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The only Nose Glass Political Emblem yet originated. 


Invented by the President of the first Roosevelt Club organ- 
ized in the U. 8. Endorsed and recommended by the National Republican Committee. 

Retails 25 cents. Discount by dozen or gross. The emblem is not only for young folks, but it is strictly high class 
and appropriate for ladies’ and gentlemen’s use. We want agents at once. 
All you have to do is to wear the emblem—it actually sells itself. 

Sample 25 cents. Five different styles will be sent on receipt of $1.00. 


CHICAGO COMMERCIAL & SPECIALTY CO., Dept. A, 528 W. 63d Street, CHICAGO, ILL. 


Any hustler can make 100 per cent. easily. 


PRUSSIAN GOVERNMENT TO MANUFACTURE 
SAUSAGES. 


soon have the satisfaction 
i knowing that all the sausage they eat is made 
of strictly wholesome meat. A big sausage fac- 
tory is soon to be established by that government 
it Spandau, a very important fortress near Berlin, 
eports Southard Parker Warner, consular agent at 
Gera, Germany. The factory will be in charge of 
the commissary office of the War Department. The 
department contemplates establishing other fac- 
tories in all large cities where large bodies of troops 
are quartered. 


Prussian soldiers will 


SWEDEN'S GREAT PEAT SUPPLY. 


There are 8,648,640 acres 
the Province of Norbotten, 
can Consul Robert S. S. 
Sweden. Besides this there are 1,235,520 acres at 
Pajala and near the coast, one-fifth of the area 
being of considerable depth. This, according to 
the present amount of fuel importation to Sweden, 
would be enough to supply her for 200 years. 


land in 
Ameri- 


of peat moss 
Sweden, reports 
Bergh, of Gothenburg, 


‘HUGE PICTURE OF EMPRESS. 


The portrait of the 


Empress of China, now on 
exhibition at the St. Louis Exposition, is a bulky 
affair. With the pedestal on which it is to stand 


it occupied nearly one-half the space in the 
which it was transferred from the 
which brought it to this country 
weighs five tons. 


ear to 
liner Siberia, 
. The picture packed 


ow 


In California they built a pipe line 280 miles long 
for conveying oil from the Kern River district to 
San Francisco Bay. The oil is so thick that it 
took five days for it to travel the first thirty-seven 
niles, and the job as planned has been abandoned 
for other arrangements. 


More than 1,035 questions and answers contained 
in Spangenberg’s Steam and Electrical Engineer- 
ing, published by Geo. A. Zeller, St. Louis, Mo., 
thoroughly exhaust the subject and make it an in- 
valuable work for mechanics. 


SPECIAL 
OFFER 


ComPaANY 


We are the BEST 


5Oc TEAS 


in the U.8 N a SAMPLE ORDER of 
Oolong, Eng. Breakfast, Gun- 00 and upwards, o 
owder, Souchong, Congou, ‘eas, Coffees, Spices, 
Mixed, Japan, Young Hyson, Extracts and Baking Powder, 
‘eylon. we will allow you per 
Good Oolongs, Mixed and | cent offand pay all ex- 
Eng. Bre akfast, 25 & We a Ib. press po mend ng so that you 
, may thoroughly test the qual 
ity of the goods This is a 
chance that is seldom offered; 
it gives alla chance to pur 
chase our goods at less than 
cost. 


We are eelling “the BEST | 


COFFEE 


Good Roasted CONT EES, 22, 
15, 18 and we a 
For full particulars and prompt sttention, address 
Mr. CARL, Care of 
The Great American Tea Company, 


| 31 & 33 Vesey St.. P.O. Box 289, New York 


IT HELPS BUSINESS 


To Have Your Office Furnished With 
ANDREWS’ High Grade Office Fittings 
ANDREWS’ Typewriter Desks 
ANDREWS’ Typewriter Metal Chairs 
ANDREWS’ Office Desk, medium to best 
ANDREWS’ Bookkeepers’ Desks & Chairs 

F Our designs are the Latestand Most 
Artistic. SEND FOR CATALOGUE. 


The A, H. Andrews Co. 


174 Wabash Ave., Chicago 


That is what we are giving to the price on 
this Razor Strop. It is nota fancy article 
with nickel-plated fittings, etc., but all the 
value is put into the leather. 


An Honest Strop for an Honest Price. Sent Postpaid, Sic. 


Sterling Supply Co., & Fifth Ave., Chicago, II. 


nf j ORIGINAL ROOSEVELT CLUB 
= || Roosevelt bid Fairbanks 
lis, 
| 


KOU CANNOT “MAKE BRICKS WITHOUT STRAW 
BUT YOU CAN SECURE ANY OF THESE 


High Grade Tools 


Without Money 


The following carefully selected list of tools includes those which every mechanic needs 
and which everyone who engages in mechanical work as a recreation will greatly desire t 
possess. We have selected a well-known brand, the excellence of which for quality and aco 
acy is beyond criticism. They are all from the celebrated works of the L.S. Starrett Rlemen 
manufacturers of fine mechanical tools. Every tool in these lists can be easily earned by secur 
ing a small club of new yearly subscribers to Popular Mechanics; 


ANY TOOL IN THIS LIST No. 425 Slide Caliper Rule, 3 in................ 2.00 
FOR ONE NEW SUBSCRIBER No. 15 3-in. Universal Bevel.................... 1.50 
1.50 
— No. 36 or 37 6-in. Lock Joint Transfer Calipers. 1.50 
No. 303 4-in. Spring Tempered Rule............. $ 45 Wire Gage.............. 1.50 
No. 403 4-in. Beveled Edge Rule................ AS 1.50 
No. 330 4-in. Narrow Hook Rule...............- A5 
No. 391 Spring Tempered Center Gage........... 45 TOOLS IN THIS LIST 
No. 450 Folding Pocket Rule in case............. 50 
No. 135 Nickel Plated Pocket Level............. 50 FOR FIVE NAMES EACH 
ANY TOOL IN LIST 2 AND LIST 3, OR 
No. 380 24-in. Straight Edge........ ae 
ANY TOOL IN THIS LIST No. 510 Steel Tape in Leather Case, 50 te. Patience 1.00 
FOR TWO NEW SUBSCRIBERS No. 9 12-in. Combination Square Set.......... 1.00 
No. 303 Spring Tempered Rule, 9-in............ 1.00 No. 33 Hardened Steel Combination Squares, 
No. 403 Beveled Edge Rule, 9 in................ 1.00 Drop Forged ..........-:+..0-0+...+. 3.00 
1.00 No. 20 4%4-in. Hardened Edge Solid Steel Square 3.50 
No. 21 Thin Straight Try Square, 2 in. ....... 1.00 No. 25 4-in. Caliper Square with Adjustable Screw 4.06 
No. 125 Adjustable Caliper Gage, 2%-in......... 1.00 No. 66 Locomotive Guide Limer................. 3.00 
1.090 No. 57 New Universal Surface Gage, 12 in...... 3.00 
No. 40 Screw Pitch Gage....................5. 1.00 No. 97 12-in. Improved Level for Testing Shafting 2.50 
No. 172 Thickness Gage 1.00 No. 197 12-in. Electrician’s Level Non-Magnetic. 3.50 
No. 146 Adjustable Hack Saw Frame and Blade 1.00 
One Dozen No. 116 Asst. Nail Sets, in case ..... 1.15 FOOLS IN SEIS LEST 


FOR TEN NAMES EACH 
ANY TOOL IN LIST 1 AND LIST 5, OR, 


ANY TOOL IN THIS LIST 


No. 3 1-in. Micrometer in Case ..... Swhdeeae<s $6.50 

FOR THREE NAMES EACH No. 113 1-in. Micrometer in Case................ 7.50 

ANY TOOL IN LIST 1 AND LIST 2, OR, No. 2 2-in. Micrometer in Case..............-: 7.25 

No. 405 Patent Draftsman’s Scale, 12 in........ $1.50 No.124 B. Inside Micrometer...... 6.25 

No. 380 Steel Straight Edge, 18 in.............. 1.80 No. 360 Universal Bevel Protractor.............. 5.95 
No. 11 12-in. Combination Square............... 2.00 No. 196 Universal Dial Test Indicator with Too! 

No. 60 6-in. Reliable Try Square............... 1.25 7.50 


Any tool in the Starrett Catalog desired, and not given above, will 
be given as a premium for a club. .. .. For particulars address 


POPULAR MECHANICS : : Journal Building :: CHICAGO 


wo 
aen 
j ne 
ext 


want” and “For Sale” Ads. 2 cents per 
word, payable in advance, Replies may be 
sent to a number, care Popular Mechanics 
and will be forwarded promptly without 
extra charge. 


AUTOMOBILES. 


FOR SALE—Haynes-Apperson 1902 phaeton, 12- 
».; thoroughly overhauled and now at factory. 


\. good as new. A fair offer accepted. Have 
eht touring car same make. J. B. Price, Hazle- 
Pa. 


FOR SALE—Automobile gear, fine shape, equip- 
i with new tires. C. C. Hollenbach, Columbus, O. 


‘WO-CYLINDER, 19-12-h. p. French automobile 
vine in good order, for sale. T. H. Ludwig, 80 
liam St., New York. 


FOR SALE—Buffalo runabout, good shape, $250; 
i4-in. boiler, $30; boiler shells, $8, all drilled with 
i and seamless shell; set 28x214x3-in. wheels, $10. 
uning gear and body and 3-h, p. auto engine. 
x. 523, Meyersdale, Pa. 


FOR SALE—1903 Orient buckboard, $200; has 
od and basket; just thoroughly overhauled and 
inted; new rear tires. H. L. Lang, Staunton, Va. 


FOR SALE—AIl new; never used: Complete 
team runabout, $300; complete steam runabout, lit- 
used, $275; complete steam surrey, $400; com- 
plete steam touring car, $650; engine, 34x34 in. 
(Keim), $75; engine, 444x414 in. 15 h. p., $100; boiler 
shell, 16x16 in. and 356 tubes, $45; boiler and burn- 
_ 18x28 in., 850 flues, $75; boiler and burner, 18x 
2 in., 1,368 flues, $100; running gear for surrey or 
runabout, $60; body for surrey, $40; body for runa- 
bout, $25. E. A. Wright, Canton, Ohio. 


$2399.00 WILL BUY a steam automobile. Car- 
ries four passengers. Just the thing for rural mail 
route Cc. A. Wardle, Oak Park ‘ 

CASTINGS FOR BICYCLE ENGINES. 1% h. p., 
87.00; 2 h. p., $12.00; 3% h. p., $12.00. W. Hoffman 


Motor Works, 1253 N. Halsted St., Chicago. 


FOR SALE—One new $800 Gasoline Runabout, 
$600. Frank W. Bacon, Omaha, Neb. 


FOR SALE—One new $1,000 Gasoline Runabout, 
$8). Frank W. Bacon, Omaha, Neb. 


\UTOMOBILE PARTS at half price. Complete 
outfits Bargains to small builders. C. C. Hollen- 
back, Trustee, Columbus, O. 


BLACKSMITHS. 


3e a Master Mechanic and expert steel worker by 


using Toy’s Treatise on new steels explaining how 
to work them with 75 new methods for working all 
difficult jobs. Ten receipts for making your own 
compounds for welding different kinds of steel solid. 
Thermite welding fully explained; also two colored 
tool tempering charts; chart A explains all annealing 
and hardening. Chart B explains both scientific and 
plain tempering to a standard. All the above for 
— Valuable samples free. W. M. Toy, Sidney, 
110. 


ENGINES 


“SHOP NOTES”—Cloth $1, paper covers 50 cents. 
Popular Mechanics, 


MODEL ENGINE and Dynamo Castings. %-h. p. 
modern high speed brass engine castings $5; 
h. p. dynamo or motor castings with book of 
irawings and direction for building and all mate- 
ial, wire, ete., $5.80; dynamo castings & to 1 h. p., 
ngine castings % to 4 h. p.. locomotive castings on 


i scale of 1 inch to the foot, consisting of 170 fron 
and brass castings, $29. 
Boals, Salineyille, O. 


Enclose stamp. J. Homer 


BUSINESS CHANCES. 


FOR SALE OR EXCHANGE—$18,000 stock of 
general merchandise. Cash sales last year, $70,000. 
Daily cash sales now $250 per day. Will take good 
Illinois farm. Best of reasons for selling. Address, 
765 Popular Mechanics. 


“FOR SALE—My harness stock, tools, fixtures 
and Landis machine; invoice about $2,000; cash sales 
nearly $6,000; will stand close investigation. W. H. 
Lawson, Newark, 

FOR SALE—One-half interest in blacksmith and 
wagon shops, repository and tools. All kinds of 
material for wagons. For particulars apply to 
‘Thomas Ball, Fairland, Indian Ter. 

JEWELRY, MUSIC 


AND PHONOGRAPH 
STORE—A good paying business; established 16 
years; one of the best locations in the city; good 
run of bench work; cheap rent. This is a snap for 
someone. Reason for selling, interested in other 
business. Address Wahl-Gaasch Co., 119-S. Lllinols 
St., Indianapolis, Ind., or 304 Main St., Lafayette, 
Ind, 

FOR SALE—Complete machine shop outfit cheap. 
Boiler, engine, lathes, shaper, shafting, blacksmith- 
ing and other tools. Buxtons, Penn Yan, N. Y 


FOR SALE. 


FOR SALE—4-h. p. Marine gasoline engine with 
access, $85; 5-h. p. auto engine with access, $80; 
i-in. bore cylinder, $6 each. Also complete sets of 
castings. A. J. Houle, 580 East St., Holyoke, Mass. 
FOR SALE—Second-hand dynamo engines, tele- 
graph outfits, telegraph teacher, storage batteries 
and meters. All in good condition. John L. Pea- 
cock, 182 W. Fair St., Atlanta, Ga 


FOR SALE—5S0-h. p. gas engine. If interested, 
address Hoosier Sweat Collar & Mfg. Co., Indian 
apolis, Ind. 

FOR SALE—One 6-h. p. upright, center crank 
Climax steam engine. Newkirk Steam Laundry, 
Newkirk, Okla. Ter. 

WESTINGHOUSE DYNAMO, 60 light. second 
hand; %4 h. p. automatic engine, new; set ratchet 
pipe stocks and dies, 4% in. to 2 in., and small set 
\% in. to 1 in., $5. Some electricians’ tools and sup- 
plies. Pipe taps 1 to 2 in., $2.40. Electrical Books, 
five vol., new, $3. J. Homer Boals, Salineville, O 

FOR SALE OR EXCHANGE—100 American 
Machinist and Recreation. Box 65, Manor, Pa. 

20-IN. BAND SAW, foot power and power; four 
saws and in fine order, for $30, or will exchange 
for a power drill press; Barns former with 13 
cutter and saw for $15. Enclose stamp. Saline- 
ville Model. & Machine Works, Drawer 5, Saline- 
ville, O. 

FOR SALE—CHEAP—Complete instruction pa- 
pers, International Correspondence Schools, in Me- 
chanical Drawing. Must sell at once for cash. 
With or without instruction from schools. “Nemo,” 
eare of Popular Mechanics. 

RIFLE FOR SALE—New 30-40 Winchester box- 
magazine, Lymon front and rear receiver sights, 
carved stock. With 100 cartridges. Cost $34; take 
$20 cash or exchange. Address A. D. C., Popular 
Mechanics. 

GAS BALLOONS bought, seld, made; any size. 
Carl E. Myers, Supt. Aeronautical Dept., St. Louis, 
Mo., Exposition. Address with stamp. Balloon 
Frankfort, N. Y. 

Five years subscription for three dollars, 
Mechanics Co. make this offer. 
ple are taking advantage of it 


Popular 
A great many peo- 
It’s open to von also 


FARM PROPERTY. 


FOR SALE—TIllinois farm: 323 acres; black rich 
bottom land; clay subsoil; all can be plowed; no bet- 
ter corn land in the state; good buildings: fenced and 
erossed with Page woven wire: rural free delivery; 
long distance telephone; good gravel roads to city of 
2.500 population. Home market for all farm pro 
ducts Borden's Condensed Milk Factory The 
price paid for milk for past six months, $4.50 per 
100 Ibs. Good school and creamery one-half mil 
from farm—6 miles northwest of Chicago. If sold 
quick will take $80 per acre. Part cash. Address 
766 Popular Mechanics. 
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HELP WANTED. 


WANTED. 


ONE MECHANIC 


in every shop to earn good 
money. 


Address ‘Money,’ care Popular Mechanics. 


WE ARE PREPARED to make yearly contract 
ov salary with experienced lubricating oil salesmen. 
Our goods on market over twenty-five years. Can 
also use on attractive commission basis few travel- 
ers without previous experience in this line. The 
Tropical Oil Co., Cleveland, O. 


DRAFTSMAN WANTED—We want a first-class 
draftsman in every city. Write us for particulars. 
Can make it to your interest to do work for us. 
Popular Mechanics Patent Bureau, 


WANTED—At 
makers. Apply 
bury, Conn. 


onee, 


two or three good cornice 
Henry 


Weyand Co., Inc., Water- 


W ANTED—Boys and 
Exclusive agency in 
keyless lock. 


girls over 13 years old. 
each town for the wonderful 
Agents making $3 to $7 weekly work- 
ing only after school: sample 25c. 100 per cent 
profit. Write for particulars. Keyless Lock Co., 
634 W. 79th St., Chicago. 


SUMMER HOMES. 


WANTED—Young men to learn Telegraphy ana 
R. R. Accounting. Our graduates receive from sy 
to $150 per month. Endorsed by all railroads. Writ, 
for catalogue. Morse School of Telegraphy, Cinei; 
ast, O., Elmira, N. Y., La Crosse, Wis., Atlant; 

a. 


— 


MISCELLANEOUS. 


BRAINS FOR SALE—Do you want a prospectus 
written and illustrated for your new company 
syndicate? Do you want one that will command ag 
tention and sell shares? Do you need a catalogy 
or booklet that will not be thrown in the wast 
basket? If so write to Expert, care of Popular Mg 
chanics, Journal building, Chicago. 


WHEN YOU WANT anything and don’t know 
where to get it, write Popular Mechanics. 


THE FRACTOMETER will instantly solve a! 
problems in addition or subtraction of fractions ar 
their decimal equivalents. Every person has ne 
for this wonderful invention, especially Draftsme: 
Engineers and Mechanics. Price 50c¢ postpaid, 
given free with a year’s subscription to Popular 
Mechanics at $1 per year. Popular Mechanics, Jour 
nal Blidg., Chicago, Ill. 


WISCONSIN SUMMER HOME—On the shores 
of beautiful Green Bay. An artistic 10-room log 
lodge. Has not its equal this side of the Adiron- 
dacks. Accommodations for twelve or more. Huge 
fireplace, waterworks, large porch and living rooms, 
kitchen, dining and bed rooms. Unsurpassed for 
ladies and children. Safe bathing, boating and fish- 
ing. Completely furnished (except bedding) to move 
right into. Any one desiring a summer home will 
find it perfect. Very reasonable; cash or trade. 
Address A. D. G., Popular Mechanics. 


BINDERS—Will hold 
sues. Sent postpaid on 
dress Popular Mechanics. 


FOR SALE OR TRADE—Instruction papers Ir 


Popular Mechanics 12 js 
receipt of 50 cents. Ad 


ternational Correspondence School in Electrica! ani | 
Steam Engineering. C. E. C., care Popular 
Mechanics. 


IF YOU WISH to buy anything or have som 
thing manufactured and don’t know where to get i 
write Popular Mechanics, Journal Bldg., Chicago 


SPECIALTY MANUFACTURING. 


THE NATIONAL SHEET METAL WORKS is 
especially equipped to manufacture small articles 
stamped, pressed, cut from sheet metal. White 
metal casting and plating a specialty. The National 
Sheet Metal Co., Peru, Ill. 


WANTED—If you have anything in light-metal 
manufacturing, job or experimental work, write me 
for lowest prices, Geo. W. Dickey, 1103 Osgood St., 
Chicago. 


POSITIONS WANTED. 


WANTED—A position 
surveyor or engineer. 
that class of work. 


for a draftsman, with 
Good on maps, profiles and 
Cc. P. Crafts, Tuscola, Ill. 


SITUATION WANTED—As manager or superin- 
tendent of an up-to-date furniture factory by a man 
with 28 years’ experience and strictly up-to-date; 19 
years with best factories in the north. Strictly 
sober and can furnish best of references. Address 
Box 32, Ruck, Texas. 


YOUNG MAN, studying correspondence course, 
wants situation as apprentice in drafting room so 
as to acquire experience in mechanical drawing. Ad- 


dress Box §10, Popular Mechanics. 
POSITION WANTED—As motor car operator; 


12 years’ experience in machine shops; have worked 
for the Napier Motor Car Co., London, England; 
ean furnish Al references; English, age 30, unmar- 
ried. Address C. Schulz, 316 Valentine St., Keno- 
sha, Wis. 


PATENTS 


PATENTS SECURED through Popular Mechanics 
Patent Bureau promptly. Charges reasonable. If 
rou have a new idea or invention write us regarding 
it. We will answer promptly and fully without 
charge. Address Popular Mechanics Patent Bureau. 


DEATH is said to be pleasant when it takes pla 
by drowning; however, we do not believe you want 
to die that way. “How to Swim” is the book tha: 
will teach you how to swim, Contains 100 illustra 
tions; sent postpaid for $1. Popular Mechanics. 


DRAFTSMEN—“A Chapter on Pulleys,” 25 cents 
The Draftsman, Cleveland, Ohio. 


SCHOLARSHIP—For sale in International Cor- 
respondence Schools of Scranton. Pa. Owing to 
sickness am unable to use same and will sell cheap 
Address, A. C., Popular Mechanics. 


CONSUMPTION CURED BY ELECTRICITY. 


Canu of Roue! 
of several cases 


By means of electricity Dr. 
France, has effected the cure 
consumption which were apparently hopeless, 
ports U. 8S. Consul Haynes of Rouen, who wit 
nessed the treatment given to a patient. 

The case was one given up by the doctors tw 
months before, who said he could not live 10 days 
longer. He was first placed upon the operating 


table, where the usual saline solutions were !! 
jected. Afterwards he was seated upon an insu 
lated table and electricity passed through him for 


some minutes by attaching the poles to metualli 
plates which had been fastened to his breast “nd 
back. During this time sparks could be draw! 
from any part .of his body. . This finished, the pa 
tient inserted the small end of a_ conical-shape! 


tube In his mouth. Into this tube was put a [ith 
broom previously dipped into the necessary med 
ments for the healing of the lungs or what 
organism was attainted, and through it, the mans 
body, and an X-ray globe in the rear went th 
electrie eurrent, carrying with it the medicina 
“ions” from the broom. 

The patient was gaining in strength, weight and 
appetite, and the doctor further gave authentic ad 
dresses of those who had been cured by him. 
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WE TEACH YOU HOW to make and replate 


MODERN ACHIEVEMENT. By Edward Everett 


-_ mirrors: 20 her practical money-making meth- Hale. Size 6% by 9%; 10 volumes, 450 pages each; 
yan es, the Sakae fellow? hasn't got. Our students, illustrated. J. E. Fellers & Co., Chicago. Modern 
4 4 ur reference; booklet of particulars for stamp. Achievement passes in review the great undertakings 
Ww 5, WSrart today. Hullinger’s Correspondence School of of the world within the last century and shows 
Write _ wae, what steps Progress has taken and what changes, 
inci Francesville, Ind. at 
he — — startling and revolutionary, those steps have wrought 
ae PATTERNS—Models of wood or metal. Send in the world’s history, commercial, industrial, ete 
ification. . Disch, 627 Harris Ave., St. Its truly historical pages contain much of interest to 
om both young and old. E. Fellers & Co., 355 Dear- 
4 aed nitieniisiaaiigticed — born St., Chicago, will furnish sample pages on re- 
= ; FOR SALE—Ammonia stills or steam drums. quest. 
have steel cylinders, 1144 feet long, 24-inch 
ter, welded heads, 1% inches thick, sides inch 
i t ick—lasts a lifetime; been tested 1,500 pounds to wen SALS BY POPU LAR MEX MANICS. 
ome ch. I ask only $50 each, f. 0. b. Gloucester, Mass. — oo 
—_ a snap. Also 14 and 38-inch pipe, a small lot only, How TO MAKE 
‘r we at vour offer. Fifty or more now in use, as ammonia 7 
Ma ills giving best of satisfaction in every case. Ad- Electrical Instruments 
_—— ress L. B. Haskell, manager, Gloucester, Mass. Chapters of “Easy Electrical Experiments,” which 
kno : have been printed in Popular Mechanics as a serial, 
= FOR SALE—One 25-h. p. horizontal boiler; one are for sale to close out all back numbers. All the 
otis ij-h. p. horizontal boiler; one low pressure Marsh _ chapters are complete, describing the instrument 
P al steam pump; one gasoline engine, 2 h. p. with pump- nee in the list below. Sent postpaid on receipt 
a  iug jack. O. L. Baird, Dixon, Ill of price. 
Thousands of Popular Mechanics’ readers have 
met 3 FOR SALE—One 1908 Oldsmobile; bought in made these instruments from the descriptions which 
l, ¢ 5 fuly; has latest improvements; in fine condition. are given in plain, simple ilanguage, “‘written so you 
Pular For further particular address T. A. Wigington, can understand it.” Directions are fully illustrated. 
Jour Supt. Anderson Mach. F'dry Co., Anderson, S. C. Money (or stamps) must accompany order, 
— N TELLS HOW TO MAKE 
— 0. Parts. ents. 
2 is REAL ESTATE BARGAINS, 1—Simple Galvanometer ............--.. 1 5 
Ad 2—Box to Hold Battery ............... 1 5 
FINE FARM FOR SALE near Bowling Green, 8—Tangent Galvanometer .......... ee. 5 
— 9 Mo., 270 acres; all under cultivation; new 8-roomed 4—Powerful Magnet ........cscccccceee 1 5 
In house and barn; one of the finest improved farms S—Measurement of Resistance ....... 
a 4 in Missouri. Plenty of outbuildings; springs and 9—An Blectrophorus .........ccccccscs: 1 5 
yular MM «wells; rural free delivery; large crops of corn, hay, 10—Electric Condenser ........:-sseseees 1 5 
oats and grass; very cheap. Real Estate Clearing 2 10) 
— House, Journal Building, Chicago, Ill. 13—Electric Bell ..... 10 
TWO-STORY FRAME MILL BUILDING, 80x24, Gyroscope. 4 
oe for sale in Humphreys county, Tenn; engine room 19—Model Fire Alarm Telegraph ....... 5 10 
adjoining; extensions to main building and sheds. °0—Electric Bomb 1 
Connected with main railway by a spur running the °1— Awtomatic Cireatt Cloer 1 +, 
Ma length of the building. Engine, boiler and Electrically 
al 22—Electrically Lighted Lamp ....... 1 5 
ther a other machinery for shuck shelling, husk manufac- 23 Simple Arc Lam 1 
tra turing and grist mill. Can be bought at a bargain. Experimental Battery 5 
— 1904 Price 
nts Jan.—An Ammeter for Electro Platers........$ .10 
FINE FARM in Pike county, Mo., 150 acres, all 4, 
under cultivation; live stream; wire fence; wheat, Feb.—A Simple Electric lamp Outfit. ch P = 
—— corn, grain, grass; rural free delivery; frame house; Mar.—A Duplex Telegraph Instrument. .. 4 E 
good barn and outbuildings; public road on three Apr.—A Thermo-Electric Generator...... 
wes sides. Farm implements, machinery and stock. Will May—A Simple Electric Engine............... .10 
ap. @ sell at very low figure. Real Estate Clearing House, Other articles for boys tell How to —.. - 
__ §j Journal Building, Chicago, Ill Jan.—Devices for Winter Sports...........-..§ .10 
FOR SALE—Complete course in Mechanical-Elec- Feb.—Coasting Sleds, Chair Sleighs, Toboggan 
94 trical Engineering (American School of Correspond- _ Slides, and Skis............eseeeseeees 10 
ence) and ten volume  4Ilibrary accompanying. Apr.—Your Own Fishing Tackle............... 10 
Owner's work leaves no time for study, will sacri- 10 
fice this $65.00 course and books for $37.50 cash. Address 
. Address B. B., Popular Mechanics. POPULAR MECHANICS 
vit Journal Bidg., Chicago 
= PURIFICATION OF SEWAGE AND WATER. 
ys @ By W. J. Dibdin. 3879 pages. Price $6.50. 
in J THE MANUFACTURE OF LAKE PIGMENTS SEND FOR 
su FROM ARTIFICIAL COLORS. By Francis H. 
for Jennison, 135 pages. Price $3.00, 
i TEXTILE RAW MATERIALS AND THEIR 
a CONVERSION INTO YARNS. By Julius Zipser. 
v : 493 pages. Price $5.00. 
oi] PUBLIC LIGHTING BY GAS AND ELECTRI- 
7 CITY. By W. J. Dibdin. 587 pages. Price $8.00. 
nfl PRACTICAL LAWS AND DATA ON THE 
AND BARE PIPES. By Charles P. Paulding. 102 
A A y aries P. Paulding. 
pages. Price $2.00. 
a 
id 


“How to Build a Telephone Line on a Barbed Wire Fence,” by one whe 
built a SO-mile line--See Popular M--thanics for September. 


Popular Mechanics Book Department 


We can furnish promptly any book published. 
following list sent prepaid on receipt of price, or for the 
number of New Yearly Subscribers stated. 


Books in the 


The 


Sender of the club may include his own . 
subscription in clubs of 3 or more. 


ARCHITECTURE, 


Modern Carpentry and Joinery, by Fred T. Hodgson 
256 pages, over 250 illustrations, cloth, price $1.00 
Piven for 2 subscriptions. 

Practical Uses of the Steel Square, by Fred T. Hodg- 
son, 2 volumes, 520 illustrations, 560 pages, cloth, 
price $2.00. Given for 3 subscriptions. 

Common Sense Stair Building and Hand Railing, by 
Fred T. Hodgson, 256 pages, 240 illustrations, cloth, 
price $1.00. Given for 2 subscriptions. 

Builders’ Architectural Drawing Self Taught, by 
Fred T. Hodgson, 260 pages, over 300 illustrations, 
with 18 folding plates, price $2.00. Given for 3 sub- 
scriptions. 

Radford’s American Ideal Homes, containing 100 
house plans, 200 illustrations, 250 pages, cloth, price 
$1.00. Given for 2 subscriptions. 

American Ideal Homes, edited by Radford, illustrat- 
ing 100 buildings with plans and perspective views, 
size 8 by 11, 108 pages, price $1.00. Given for 2 sub- 
scriptions. 

Burnham’s Practical House Builder, with plans and 
specifications, by H. E. Burnham, 100 .llustrations, 
paper cover, price 25 cents; cloth cover, price 50 
cents. Given for 1 subscription. 

Estimating Frame and Brick Houses, by Fred T. 
Hodgson, 224 pages, with scale drawings and other 
illustrations, price $1.00. Given for 2 subscriptions. 

Barn Plans and Out Buildings, for the construction 
of barns, etc., 256 illustrations, cloth, price $1.00 
Given for 2 subscriptions. 


BLACKSMITHING. 

Modern Blacksmithing, Rational Horse Shoeing and 
Wagon Making, by John G. Holmstrom, 202 pages, 
fully illustrated, cloth, price $1.00. Given for 2 sub- 
scriptions. 

Scientific Horse, Mule and Ox Shoeing, by John G 
Holmstrom, 120 pages, fully illustrated, price $1.00. 
Given for 2 subscriptions. 


ELECTRICITY. 

Easy Electrical Experiments, by L. P. Dickinson, 
over 200 pages, hundreds of illustrations, cloth, price 
$1.00. Given for 2 subscriptions. 

Dynamo Tending for Engineers, by Horstmann and 
Tousley, 250 pages, fully illustrated, cloth, price $1.50. 
Given for 3 subscriptions. 

Modern Wiring Diagrams and Descriptions for Elec- 
trical Workers, by Horstmann and Tousley, 160 pages, 
200 illustrations, full leather binding, price $1.50. 
Given for 3 subscriptions. 

Handy Electrical Dictionary, by W. L. Weber, 224 
pages, fully illustrated, cloth, price 25 cents; full 
leather, gold edges, price 50 cents. Given for 1 sub- 
scription. 

Electricity Made Simple, by C. C. Haskins, 233 
pages, 108 illustrations, cloth, price $1.00. Given for 
2 subscriptions. 

Electric Machinery, by S. P. Thompson, 
seventh American edition complete and unabridged, 
935 pages, fully illustrated, price $5.00. Given for 12 
subscriptions. 

Electricity and by 8. P. Thompson, fully 


m, 
— cleth, price $1.00. Given for 2 subscrip- 
tions. 


POPULAR MECHANICS <- 


. pages, cloth, price $1.00. 


Horseless Vehicles, Automobiles and Motor Cycles, 
by G. D. Hiscox, 400 pages, fully illustrated, cloth 
price $3.00. Given for 8 subscriptions. 


Modern Electro-P lating, by J. H. Van Horne, 164 


Given for 2 subscriptions 
Practical Telephone Handbook and Guide to Tele. 
phonic Exchange, by T. S. Baldwin, 150 pages, fu 
illustrated, cloth, price $1.25. Given for 3 subscrip 
tions. 
Telegraphy Self-Taught, a complete manual of i; 
struction by Theodore A. Edison, 150 pages, fully 
trated, cloth, price $1.00. Given for 2 subscriptions 


LAW—STUDY LAW AT HOME. 
The Home Law School Series, by Chas. E. C mar 
LL. D., Head Professor of Law in the 
versity, Chicago. Seven carefully prepared books cov: 
ering the elements of American Law: 
Volume 1-—How to Study Law. 
Volume 2—Constitutional Law, Federal and State 
vane 3’—Personal Rights and Domestic Rela- 
ons. 
Volume 4—Contracts and Partnerships. 
Volume 5—Agency and Bailments, 
Common Carriers. 
Volume 6—Negotiable Instruments and Pri: 
pal and Surety. 
Volume 7—Wills and Settlement of Estates 
Given for 2 subscrip- 
8s. omplete set of seven vol .00. sive 
for 12 subscriptions. ae 


MECHANICS, 


Practical Carriage Building, 2 volumes, 400 pages, 
fully illustrated, cloth, price $2.00. Given for 4 subs 
scriptions. 

Complete Practical Machinist, by Joshua Rose, 356 
illustrations, 439 pages, cloth, price $2.50. Given for 
6 subscriptions. 

How to Make a Fiddle, by L. H. Hand, fully illus- 
trated with large folding plates for use of tracing and 
cutting all parts, cloth, price $1.00. Given for 2 sub- 
scriptions. 

Mechanical Drawing for Home Study, by Hawkins, 
320 pages, 300 illustrations, cloth, price $2.50. Given 
for 6 subscriptions. 

Metal Workers’ Handbook of Lessons and Problems, 
by William T. Brandt, 63 illustrations, 530 pages, 
price $2.50. Given for 6 subscriptions. 

Scientific American Eneyclopedia of Notes, Rece!)'s 
and Queries, 730 pages, fully illustrated, price $6.00 
Given for 10 subscriptions. 


PAINTS AND PAINTING. 


Carriage and Wagon Painting, containing nearly 2 
pages and 200 illustrations, cloth, price $1.00. Given 
for 2 subscriptions. 


including 


Everybody's Paint Book, A Popular Guide, °! 
pages, illustrated, cloth, price $1.00. Given for 2 su 
scriptions. 

Painter’s clopedia, by B. F. Gardner, elabor 
ately illustrated, cloth, price $1.50. Given for 3 su! 
scriptions. 


Hardwood Finisher, by Fred T. Hodgson, fully i))u-- 
trated, cloth, price, $1.00. Given for 8 subscription 
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PHOTOGRAPHY. 


Picture Making for Pleasure and Profit, by T. §8. 
Baldwin. This is the very latest and best book on 
Photography for the amateur and professional photog- 
rapher, 280 pages, numberless illustrations, cloth, price 
$1.25. Given for 3 subscriptions. 

Photography Self-Taught, Amateur’s Edition, by T. 
S. Baldwin, 140 pages, illustrated, price, paper cover, 
25 cents; cloth cover, 50 cents. Cloth covered given 
for 1 subscription. 

PLUMBING. 


American Sanitary Plumbing, by J. J. Lawler, a 
compiete practical work, fully illustrated, price $2.25. 
tiven for 4 subscriptions. 
i tiot Water Heating, Steam and Gas Fitting, by J. J. 
Lawler, 320 pages, fully illustrated, cloth, price $2.00. 
tive yr 4 subscriptions. 
ENGINEERING. 

Swingle’s 20th Century Handbook for Engineers and 
Flectricians, latest and best popular treatise pub- 
lished, also the best for the young or old engineer, 
about 500 pages, with over 200 illustrations, full 
jeather pocketbook style, price $2.50. Given for 4 

yscriptions. 
“oan Engines and How to Run Them, or the Young 
Engineer's Guide, by James H. Stephenson, 75 illus- 
trations, 223 pages, cloth, price $1.00. Given for 2 

bscriptions. 
modern Air Brake Practice, Its Use and Abuse, with 
cuestions and answers for trainmen, engineers, fire- 
men, conductors, electric motormen and mechanics, 
by Frank H. Dukesmith, 250 pages, fully illustrated, 
rloth, price $1.50. Given for 3 subscriptions. 

Practical Gas and Gasoline Engineer, by E. W. 
Longanecker, the best on the subject, cloth, price 
$1.00. Given for 2 subscriptions. 

Locomotive Up-to-Date, the greatest accumulation 
of new and practical matter ever published, by Chas. 
McShane, 736 pages, 380 illustrations, price $2.50. 
Given for 6 subscriptions. 

REFERENCE. 

Bookkeeping Self-Taught, by Philip C. Goodwin, the 
most up-to-date system published, 12 mo., cloth, price 
$1.00. Given for_2 subscriptions. 

Parliamentary Procedure, or Rules of Order for 
Clubs, Societies, Fraternal Orders, Political Gather- 
ings, ete., by Orson B. Felt, 208 pages, cloth, price 
50 cents. Given for 1 subscription. Full leather, 
price 75 cents. Given for 2 subscriptions. 

Webster's System of Memorizing Easy and Difficult 
Words, a dictionary for the home and school, edited 
by W. T. C. Hyde, 16 mo., cloth, 336 pages, price 
$1.00. Given for 2 subscriptions. 

Business Letter Writing and Book of Social Forms, 
by Chas. W. Brown, A. M., 16 mo., 208 pages, paper 
covers, price 25 cents; cloth, price 50 cents. Given 
for 1 subscription. 

North’s Book of Love Letters, with directions how 
to write and use them, 160 pages, price, paper cover, 
25 cents; cloth cover, price 50 cents. Given for 1 
subscription. 

Standard Perfection Poultry Book, by C. C. Shoe- 
maker, the recognized standard work on poultry, 200 
pages, 80 illustrations, price, paper cover, 25 cents; 
cloth cover, price 50 cents. Given for 1 subscription 

Practical Etiquette or Society Guide, a modern book 
on politeness, by Josephine Stafford, 160 pages, paper 
covers, price 25 cents; cloth cover, price 50 cents. 
Given for 1 subscription. 

Complete Debater’s Manual, with arguments, both 
affirmative and negative, by C. W. Brown, A. M., 
160 pages, price, paper covers, 25 cents; cloth cover, 
price 50 cents. Given for 1 subscription. 

Book of Toasts and After-Dinner Speeches, by Wi!- 
jiam Young Stafford, invaluable to both old and 
young, male and female, 180 pages, paper covers, 
price 25 cents; cloth cover, price 50:cents. Given for 
1 subscription. 

Zancig’s New Complete Palmistry, by Prof. and 
Mme. Zancig. This book gives the most simple in- 
structions in the art, 200 pages, 86 fine illustrations, 
paper cover, price 25 cents; cloth cover, price 50 cents. 
Given for 1 subscription. 

Guide to Successful Auctioneering, or How to Be- 
come an Auctioneer, by Chas. Johnson, 140 pages, 
paper covers, 75 cents; cloth cover, price $1.00. Given 
for 2 subscriptions. 


AMUSEMENTS. 
New Century American Speaker, adapted from 


the | 
Cumnock School of Oratory, 452 pages, over 100 ilus- 
trations, the most complete speaker published, eleth, | 


price $1.25. Given. for 3 subscriptions. , > 


POPULAR MECHANICS, - 


‘ 7 


Modern Magician’s Handbook, by William vs. Hilitar 
The most complete encyclopedia of magic yet com- 
piled. With this book you can learn how to perform 
every known trick of to-day; 500 pages, 400 illustra- 
tions, cloth, price only $1.50. Given for 4 subscrip- 
tions. 

Comic Recitations and Readings, a new volume of 
funny recitations and readings, by Charlies Walter 
Brown, A. M., 200 pages, paper covers, price 25 cents; 
cloth cover, price 50 cents. Given for 1 subscription 

Patriotic Kecitations and Readings, by Josephine 
Stafford, containing selections for Decoration Day, 
Fourth of July, Washington and Lincoln's Birthdays, 
Arvor Day, Labor Day and other occasions, 200 pages, 
price, paper covers, 25 cents; cloth cover, price 50 
cents Given for 1 subscription. 

Little Folks’ Speaker and Entertainer, by Chas. W. 
Brown, A. M., containing cuts and catchy pieces for 
small children of 10 years and younger, 128 pages, 
paper covers, price 25 cents; cloth cover, price 50 cents 
Given for 1 subscription. 

Little Folks’ Dialogues and Dramas, by Chas. W. 
Brown, A. M., a collection of dialogues and dramas by 
various authors for little people from three to twelve 
years old, 180 pages, paper covers, price 25 cents; 
cloth cover, price 50 cents. Given-for 1 subscription. 

Choice Dialect, Monologues and Vaudeville Stage 
Jokes, as recited by Weber & Fields, Kendall, 
Thatcher, Rogers Bros., and others, 200 pages, paper 
covers, price 25 cents; cloth cover, price 50 cents. 
Given for 1 subscription. 

Dutch Dialect and German, Monologues, as, told: 
our leading German comedians, 130 pages, price, 
paper cover, 25 cents; cloth cover, price 50 cents. 
Given for 1 subscription. . 

Irish Wit and Humor, told by our foremost Iris 
comedians, 160 pages, price, paper covers, 25.cents; 
cloth cover, price 50 cents. Given for 1 subscription. 

Conundrums and Riddles, by John Ray. This is the 
Jargest and best collection of conundrums and rid- 
dles ever published. 160 pages, paper covers, price 
25 cents; cloth cover, price 50 cents. Given for 1 
subscription. 

Negro Ministrels, Stump Speeches and Black-face 
Monologues, by Jack Haverly, a complete guide for 
amateurs for presenting a minstrel performance, 150 
pages, paper covers, price 25 cents; cloth cover, price 
50 cents. Given for 1 subscription. 

Modern Quadrille Call Book and complete dancing 
master, by Prof. A. C. Wirth, 160 pages, paper covers, 
price 25 cents; cloth cover, price 50 cents. Given for 
1 subscription. 

Chas. K. Harris’ Complete Songster, containing 
latest’ songs, 200 pages, paper covers, 2% cents: cloth 
cover, price 50 cents; Given for 1 subscription. 

Standard Drill and Marching Book, by Edwin Ellis, 
containing an endless variety of new origina! drills 
and marches with music for young people, 160 pages, 
30 illustrations, paper cover, price 25 cents: cloth 
cover, price 50 cents. Given for 1 subscription. 

The Gypsy Witch Dream Book, containing alpha- 
betical list of dreams on every subject, 210 pages, 
paper covers, price 25 center: cloth cover, price 5 
cents Given for 1 subscription. 

Because I Love You, the book of love, courtship and 
marriage for young and old, 200 pages, price, paper 
cover, 25 cents; cloth cover, price 50 cents. Given for 
1 subscription. 

Card Tricks and How to Do Them, by Prof. A. 
Rotenberg. This book gives with careful and easy 
jnstructions the newest card tricks and sleight-of- 
hand yet offered to the amateur. 170 pages, 80 illus- 
trations, price with paper cover 25 cents; eloth cover, 
price 50 cents. Given fer 1 subscription. 

Tricks with Coins, by T. Nelson Downs. This book 
explains how to do every known trick with coins 
170 pages, 95 illustrations, paper covers, price 25 
cents; cloth cover, price 50 cents. Given for 1 sub- 
scription. 

How to Tell Fortunes by Cards, by Mme. Zancig, 
fully illustrated, 150 pages, paper cover, price 25 
cents; cloth cover, price 50 cents. Given for 1 sub- 
ecription. 

Gypsy Witch Fortune Telling Cards, by Mme. Le 
Normand, containing 53 fine enamel cards for telling 
your past, present and future. Can aleo be used in 
playing any card game. Price, per pack, 50 cents. 
Given for 1 subscription. 

Hermann’s Book of Magic and Black Art exposed 
#hd explained, 180 pages, 41 {llustrations, price paper 
govers, 25 cents; cloth cover, price 50 cents. Given 
for 1-subscription. 


journal Bldg., Chicago, 


| 
n 


A neat, compact, self-generati 
and ornament to every yacht. 
be part of every yacht’s equipment. 


ACETYLENE SEARCHLIGHT 


FOR YOUR YACHT 


. portable Searchlight of high power for power and sailing yachts. A necesst 
seful in locating buoys, making landings, detecting chutractions, a Should 


WRITE TODAY FOR CATALOG 


AMERICAN ACETYLENE STOVE CO., 506 Masonic Temple, Minneapolis, Minn. 


WINGET RET ACHIN 


Automatic 


tequired in ordinary 
building operations 


Chamber of Commerce, CHICAGO, ILL. 


Straight & Corner Block 
A. D. MACKAY é CO., 


ying right prices for sup- 
jes. We sell 


SUPPLIES AT WHOLESALE 
You save 20% to 40% on every article. Highest 
rade goods and line complete. 
Free illustrated catalog gives 
all particulars. Write for it, 


8. P. KAROL, 
220 W. Harrison St., Chi 


PLUMBING BILLS 


To PURCHASERS or BABBIT METAL 


WE TAKE THE LIBERTY OF DRAWING YOUR AT- 
TENTION TO A HIGH GRADE 


ABBIT META 


which costs you onl 


i 8c. per pone. delivered to your factory. 
This metal is manufactured by a special process that contains 
all the virtues of the compound fluxes that are so beneficial to 


metal or alloy. When mixed at the melting time, and poured 
into the boxes, the compound flux generally is mixed with the 
metals, moulded in bars, placed on the market, and by the 
time the consumer prepares this metal to be poured, the ben- 
eficial effect of the flux is almost if not entirely destroyed, it 
being burnt out by the several melts which it has undergone. 

This Babbit metal flows freely, leaves bearing surface per- 
fectly smooth, is tough and elastic, and will not shrink away 
from the box. We shall be pleased to forward to your address 
or to such place as you desire, such quantity as you may re- 
quire, to give it a test. 


U. 8. REDUCTION CO. 
84 W. Washington St. Chicago, Illinois 


Sena POPULAR MECHANICS just 
for PRE MIUM™M LIS TOut 


ANTS TO KILL COTTON BOLL WEEVIL. 

The ravages of the cotton bol] weevil, amounting 
to millions of dollars annually to our cotton crop, is 
to be stopped. The government experts have dis- 
covered in South America a species of ant unknown 
in this country, whose special enemy is the cotton 
weevil. Already a healthy colony of these arts 
have been imported and will be turned loose in 
Texas, to wage war on the weevils. The ant is 
harmless, having no dangerous bite or sting, as do 
many varieties of tropical ants. 


WASHINGTON, THE WORLD’S MAP CENTER. 


Geneva, Switzerland, formerly recognized as the 
greatest map producing center of the globe, has now 
surrendered the honor to Washington, D. C. Twelve 
bureaus of the United States government there are 
engaged in the work of issuing and printing maps 
of the finest quality and requiring the highest class 
of workmanship. This has resulted in attracting to 
Washington the best cartographers and map en- 
gravers in Europe. The maps turned out by the 
government are ef every part of the globe. The 
great confusion resulting from the different spelling 
of geographical names in each of the bureaus has 
been done away with by the creation of a board of 
geographical names. It is the duty of this board to 
decide upon the name of places and localities before 
they go to the map engraver and printer. 


“SHOE DOCTORS” REAP A HARVEST. 


“Shoe doctors’ reap a harvest in large cities, 
gathering together old cast-off shoes left in retail 
shoe stores repairing them and selling them to sec- 
ond hand junk dealers. A writer for the Shoe Trade 
Journal says: 

Last week an old man with a bag of old shoes 
boarded a street car on which I was riding. The 
shoes were old timers and my curiosity forced me to 
ask questions. The man said he got the shoes for 
nothing from retail shoe dealers and repaired them 
so that they sold for from 75 cents to $1 a pair. 
He had handled 1,100 pairs of shoes last year and 
hoped to do better this year. Here is a case of one 
man preventing the sale of more than a thousand 
pairs of new shoes by his own efforts, in Chicago 
alone. If only the poor and needy bought the made- 
over shoes, one would not feel surprised, but the 
truth is that many thrifty persons who could well 
afford better, take advantage of the ingenuity of 
clever cobblers and pay $1 or less per pair. 


NEWSPAPER FOR THE DEAD. 


A newspaper containing the record of deaths as 
they occur, together with remarks suitable to each 
case, and also the name of the doctor who treated 
each person is to be published in Paris. 

The proof of each item is to be presented to the 
physician it refers to and if he pays a large enough 
fee the item will not be published. Such a paper 
would put the “quacks” out of business. 


CRANE VALVES 
Adjustable 


99 FOOT AND 


POWER LATH ES 


Are used 
by repair shops, too 
makers, gun-smithe, 
experimental and 
model makers, etc. 


fine accurate service, 
containing throughout 

= the highest type of 
modern construction. 9 to 14 inch Swing. 
SEND FOR CATALOG “B.” 


TAPPING LARGE WORK IN A DRILL PRESS 
WITHOUT A TAP, 

A writer in the American Machinist tells how he 
mended a broken apron belonging to a large lathe, 
without a tap and in three days’ time. He says: 
The stripping of the parts, molding, and casting the 
new apron left but one day to machine it. Two of 
the large gear studs to be refitted were threaded 
10 to the inch, but there being no lathe large enough 


Drill Table 


A Vertical Lead Screw 
to swing the apron, chasing a thread in this manner 
was out of the question. Accordingly, the tip of the 
boring bar used for making the holes was turned 
down to three-quarters inch and threaded ten 
threads per inch. An ordinary fron strap @ was 
tapped to match and clamped just below the apron 
b to be threaded as shown in the accompanying 
sketch, the strap acting as a leader for a thread- 
cutting tool which was inserted in the boring bar. 


ARRESTED BY TELEPHONE, 

Automobiles are getting pretty fast these days, 
but the telephone is quicker. A little girl was 
crossing one of the crowded streets of Cleveland 
when she was run down by a careless driver. Fire- 
men at an engine house near which the accident 
happened tried to catch the fellow, but he drove 
rapidly away. One of the firemen hurried to a 
telephone and called up a police station toward 
which the man was driving. He gave a description 
of the man and told the police to be on the look- 
ont. In a few moments the offender was under 
arrest. 


Built for durable and | cabinet-makers, 
workers and others can 
successfully compete with 
by using our » 
labor-saving machinery. 


SEND FOR CATALOG “A.” 
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Wood Working Machinery 


COMPLETE 


OUTFITS 


Carpenters, builders, 
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9 to 13 inch Swing 


List price, $65.00 and up accord- 
ing to size. When ready to buy 
send for Lathe Catalog and prices 


W,F. & John Barnes Co. 
100 Ruby St., : : Rockford,Tl. 


A131 W. 24 St., 


FOOT and POWER 


AND TURRET LATHES, PLANERS 
SHAPERS AND DRILL PRESSES:::: 


SHEPARD LATHE Co. 


Cincinnati, Ohio 


sizes, 


H. P. 


AUTOMATIC 
WRENCH 


It is self-adjusting and self-releas- 
ing. It never gains. Made in three 


24-inch, $5.00, express prepaid. 


607 Northern Office Bidg., CHICAGO, ILL. 


Strongest 
Simplest 
Best 


10-inch, $2.00; 16-inch, $2.75; 


VAN NESS 


WHILE - THEY - LAST 
in HACK SAW BLADES 


3O0c. Per Doz. $3 Per Gross 
SAMUEL HARRIS & co., 23-25 S. Clinton St., Chicago 
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J. W. Middleton & Co. 


PUBLISHERS OF 
THE INTER-STATE 
CORPORATION RECORD 


Containing all Forms and Blanks 
for Orga nizing a New Corporation 
Stock Certificates, Bonds, Corpor- 
ate and Notarial Seals, Blank 
Books, Printing, Lithographing 


165-167 Dearborn St. Chicago 


NAME PLATES, TRADE MARKS 
| NAME PLATES. TRADE MAR Ts: 
OPALESCENT TRANSFER WINDOW SIGNS 


CHAM BER OF COMMERCE CHIcaco 


TRANSFER WINDOW SIGNS 


INVENTION 


PERFECTED 


design- 
workin 
an 


superintended by MECHANICAL EXPERT of wide 
reputation and practical experience. 


Send three one-cent stamps for 5-color 
PICTURE OF LINCOLN PARK BRIDGE 


W. L. STEBBINGS 


Civil and Consulting Engineer 
LICENSED ARCHITECT 

Monadnock Block, 
Tel. Harrison 1104 


Chicago 
Cable Address ‘‘Stebbings”’ Directory Code 


W. X. Stevens 
(Estab. 1867) 
Sulicitor of Ameri- 
can and Foreign 
Honest advice; honest service. M Sy ed per cent. 


successful cases. Book let free. 
1065 Virginia Ave. -- WASHINGTON. D.C. 


MODELSzZSUPPLIES 


Send for Illustrated Catalog of Appliance for Models 
WEINERT & CO., 134 Pierce Avenue, Chicago 


PATENTS 


Consultation Free 
Fee Dependent on Success 
Established 1864 
MILO B. STEVENS & CO. 


885 14th St. 
Washington, D. C. 
Chicago Office, 
163 Randolph Street 


WHAT IS A PATENT? 


In an address before the Lewis Institute, Samuel 
G. MecMeen said: 

“This bargain is to the effect that because the 
inventor furnishes to the people a more or less use- 
ful product of his brain they in their turn guar- 
antee to pay him for his effort. The payment is not 
made in a definite sum of money, but is an arrange- 
ment whereby he may enjoy for seventeen years all 
the profits coming from the use of the thing he has 
produced. Rights to these profits he may sell or 
rent to others or make such disposition as. he likes; 
but from the time of the making of the bargain the 
thing belongs to the people. At the end of the sev- 
enteen years the inventor has no further claim on his 
production, and it belongs thereafter wholly to the 
people, having been bought and paid for. 

“In a sense, the price paid by the people is set 
by the inventor. It may be very large or very 
small, depending on the excellence of the invention 
or on the caprice of the people. Examples will come 
to mind.of inventions almost trivial, so far as real 
usefulness is concerned, but which give the in- 
ventor large financial returns. There are other exam- 
ples of inventions which were epoch-making, but 
because they were too soon for the minds of the 
people, brought no financial return. It may be that 
if they had been invented later, so that the period 
of monopoly had coincided with the period of wel- 
come, the reward might have been proportionate to 
the excellence of the conception. 

“The industrial greatness of this nation is in 
large measure due to the existence of good patent 
law and to the encouragement which has been given 
to inventors by its operation. The inventive ability 
of a people lies not alone in ifs facility in finding 
ingenious ways of setting things together to achieve 
results, but also in its wisdom to see clearly indus- 
trial and social needs. In the instance of the in- 
ventor who produced the cranberry sorter, every 
one in the cranberry industry knew the need of sort 
ing so that cranberries for market woukl contain no 
soft ones. It required a mental aptitude to see an 
immediate possibility of invention in the cireum 
stance that when cranberries were spilled down the 
back steps only the sound ones hopped from step to 
step, the soft ones stopping early. 

“It is not true that a patent granted by the 
United States may be renewed. A reissue is not an 
arrangement by which an expiring patent may be 
given new life, but only an arrangement whereby a 
necessary correction may be accomplished. In other 
countries there are periods of patent life which, by 
proper action, may be extended somewhat as in the 
case of a copyright in this country: but in each case 
there is an ultimate time beyond which the term 
of the patent can not be extended. 

“An applicant may not secure a patent in this 
country if his invention has been in actual public 
use for two years or more before he makes his appli- 
cation. Jnteresting questions sometimes arise as to 
whetber the use has been really public or might not 
have been wholly for the purpose of testing the 
efficiency of the invention by a continued test. A 
form of sidewalk which had been in use for two 
years was held not to vitiate the rights of the appli 
cant because, although distinctly in publie use, the 
excellence of its form could only be proven to the 


Value 


“During the past 10 years Mr. Shepherd, of Shepherd & 

er, has obtained for us a great many important patents. 

e have no cee ey in heartily recommending him to any- 
one having need of the services of a patent attorney. 


HALLWOOD CASH REGISTER OO. 


1 bl da Salable Pat ts S ° 


Free 


SHEPHERD @ PARHER, PATENT LAWYERS 


Mr. Parker on Nov. 1, 4908, resigned his ition 
as an examiner in the oe S.Patent Officeto enter 
ress 


this firm. 
210 Revenue Building - - WASHINGTON, D. C. 
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entor by actual trial, and could not be consid- 
| to be a final test ufless continued for a con- SPECIAL MANUFACTURING 
rable time. In another instance of an article 

earing apparel distinctly not public in its use, bad . 
eriod of two years was held wholly to vitiate the es an tam in 
is of the applicant because very much Jess than 

vears should have sufficed to enable him to de- d 

whether the invention was or was not in a TO D E oo” 
wr form for filing his application.” —— 


ee MORE HUMANE THAN ELECTRO- SPECIAL MACHINERY, MODELS 


soyeral recent cases of electrocution have stirred DROP FORGING DIES AND DROP FORGINGS 


doubts in the minds of many who formerly } 

ved this to be the most humane method of exe- Hardware Specialties, etce., Manfd 

on. Now the question as to whether hanging, Order. Send Samples or Drawings fo 
ch, when properly managed, means instantane- Estimates. Write for Our Booklet. | 
- death, is net the best way after all, is being : ; 

ussed, and those states that have adopted elec. THE GLOBE MACHINE a STAMPING co. 

tion, unless steps to make it an _ infallible 973 Hamilton 8t,, - Cleveland, Ohio 

us of quick and painless death are soon taken, 
y go back to hanging. 
One New York criminal recently was electrocuted 


times before death resulted, and after the Send for 
" ond attempt, had been taken from the chair be POPULAR MECHANICS 
we ‘re it was perceived that he still lived. In an- PREMIUM LIST. 
er case the spfferings of the victim were most 
: irrible, and reminded men of the dark days of Just Out 
rack and the thumbscrew. 
‘ 


HOW TO OVERCOME A DOG. Geo - as Munroe 


With the exercising of a little science and ATTORNEY AT LAW and FINANCIAL AGENT 


trickery a small man can easily protect himself 


Se from the assaults of the fiercest of dogs and gen- Companies Incorporated and financed in any State 
7 erally come out victorious without receiving any or Territory at Reasonable Rates. 


punishment. Here is the method of defense as is Write for Particulars. 
contained in the Rev. Dr. Newman Hall's autobiog- 


aphy: SUITES 1011, 1012 and 1013 Hartford Bidg., 140 Dearborn St., CHICAGO 
Take off your hat and hold it in front of you. Mention ‘Popular Mechanics” when writing. 

dog will at once bite the rim. Then kick vio- 

tly under your hat, and the distance being exactly 

that of your leg, the toe of your boot will strike the 


ower jaw of the dog, who will at once go off in he | AVE M O N EY 
great pain.” 


The plan was given to Dr. Hall by a farmer. The By sending to us for Blue Prints and Drawings, 
very next day he was crossing a field, when a fierce Model, Die and Pattern Work. Experimental 
dog ran at him, There was no refuge near. He had Machines built to order. Write for Estimates. 
o stick. He remembered his lesson. In an instant FOTO MFG, CO. 
the dog rushed howling round the field, and the 
grand old dissenter with a very slight wound in his General Contractors, 58 Fifth Avenue, Chicago 


hat went his way. 


MECHANICS NEED IT. 


MODELS CHICAGO MODEL WORKS 
In renewing his subscription to Popular Mechan- 175-181 E. MADISON ST. CHICAGO, ILL. 


ies, L. H. Chapman of Okeene, Okla., says: “I do 
not see how any one who is a mechanic or an over- ESTABLISHED 1867 — CATALOGUE 

er or foreman of a number of workmen can do oF MODEL 
vithout it.” 


| 
PIN A DOLLAR BILL TO COUPON <«- FILL OUT -- SEND TO US | 


POPULAR MECHANICS CO., Journal Bldg., Chicago: 


Send your magazine one year to the following address, commencing with the 


issue 


Please mention Popular Mechanics when writing advertisers. 
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NAME 
C Ty ‘ STATE 


10 cents per copy = = = - 


The Open Court 


AN ILLUSTRATED MONTHLY MAGAZINE 


Devoted to the Science of Religion, The Religion of Science 
and the Extension of the Religious Parliament Idea. 


= = $1.00 per year 


SCIENCE is slowly but surely transformi 
| the world. Science is knowledge verified: 
it is Truth proved; and Truth will always con. 
quer in the end. The power of Science js 
irresistible. Science is the still smal! voice 
it is not profane, it is sacred; it is not human, 
it is superhuman; Science is a divine revelation. 


Convinced of the religious significance of 
Science, The Open Court believes that thereis 
a holiness in scientific truth which is not as yet 
recognized in its full significance either by 
scientists or religious leaders. The scientific 
spirit, if it but be a genuine devotion to Truth, 
contains a remedy for many ills; it leads the 


Open Court sent on request together with i 


_ The Open Court on the one hand is devoted to the Science of Religion; itinvestigates the religious problems in the domain of 
philosophy, psychology, and history; and on the other hand advocates the Religion of Science. It believes that Science can work 
out a reform within the Churches that will preserve of religion all that is true, and good, and wholesome. 

flustrated catalogue of important publications for the Study of Religion. Published by 


THE OPEN COURT PUBLISHING COMPANY, 326 Dearborn St., Chicago. 


A School 
Within Itself 


Space will not permit our telling 
you all about this book, but better 
still, we give you a chance to ex- 
amine it for yourself by our offer to 
refund money if book is not satis- 
factory upon examination. Under 
this offer, 11,000 copies have been sold 

aid for, and out of this number 
we have refunded for only fifteen 
copies. There are nineteen chapters, 
carrying you from the fundamental 
principles of electricity through the 
art to the finished dynamo. Contains 
a dictionary defining 1,500 words. 


3rd Edition. Price, $2.00 delivered. 


CLEVELAND ARMATURE WORKS, Cleveland, Ohio 
Catalogue of Architectural, 
Scientific and Technical Books 


FRE —Prospectus for 1904, for 


Architects and Builders’ Magazine’ monthly. 
$2.00 a Year 
WAM. T. COMSTOCK, Publisher, 23 Warren St., N. Y- 


7,000 COPIES SOLD 


THE BEST BOOK to 
You |MORE 
Written in plain language WAGES 
and fully il} d 


Spon & Chamberlain FREE for $1.00 
ork 


Dept. P. M. Liberty Bldg., New Y. 


CHAMBERLAIN 


ELECTRIC LIGHTER 


For Gas and Gas Ranges 


A perfect, safe, economical lighter. Saves its cost in matches 


No Household Should be Without One 
The only really successful lighter on the market. 


PRICE, DELIVERED IN CHICAGO, $1.25 


To any part of the U.S. or Oanada, Shipment 
Prepaid, $1.50. AGENTS WANTED. Address 


MODEL ELECTRIC CO. 
Dept. A, 85 5th Ave., Chicago, 111. 


way of conservative progress and comes not to 
destroy but to fulfil. 


Sample copies of The 


THE SEVEN LIES OF MAN 


Behold the seven lies of man 
And tell his age by that; 

As soon as he can lisp he says: 
“It must have been the cat!” 


Next, when the baseball team begins 
To make its thrilling score, 

His well beloved grandmamma falls dead 
A dozen times or more. 


Third, like a furnace does he sigh; 
Of course we know the gist; 

He tells the maiden fair she is 
The first he ever kissed. 


Fourth age, he comes home in the morn 
And gladness fills his cup— 

The good Samaritan has been 
With sick friend sitting up. 


Fifth, to the woodshed he repairs 
His heir to interview, 

And says: “My son—kerswat! 
This hurts me more than you!” 


Kerswish!— 


He next has leisure on his 
And fills a jug with bait; 

He hooks a minnow, then he swears 
Ten pounds to be its weight. 


hands 


Last age, when lean and slippered grown 
He finds his greatest joy 
In telling what perfection ruled 
The days he was a_ boy. 
—New York Sun 


RATS MADE OF OAKUM—A SEA YARN 


An amusing yarn is current in Sydney maritime 
circles. It is to the effect that the captain of 4 
well-known Australicn clipper, the “Caduceus,” wis! 
ing to clear his ship of rats, offered his crew : 
glass of grog for every rodent killed or captured 
The result was speedily apparent in the diminished 
number of rats, yet, somehow or other, there wer 
always a few, the crew, anxious for supplies 0! 
grog, having devised a means of manufacturing 
them out of oakum. The captain’s curiosity wa 
aronsed one day by noticing a supposed roden! 
floating very “light” on the port quarter. 
waited his chance, and when the next man appoire’ 
with a rat, the captain remarked, “Throw it t 


windward.” The result was dead against the sailor 


for the oakum rodent was blown back on to thi 
poop. Thenceforth there were no more rats and 0° 
more extra grog. 
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iT ELEGR A PH Y 
Telegraphers’ Penmanship and Typewriting 
COMBINED IN ONE TUITION 


to meet the demands of the railroads for our 
q Wo are guaranteed to ali our students. Send 
talog. 
The Chicago Railway & Commercial Institute 
97 Washington St., Chicago, Ill. 


LEARN 


Wecan teach you mail. 14 years experience 
enables us to say this nytt Our thou- 
sands of graduates prove it. Plan endorsed 
by lawyers and educators. Three COUTSES > 
College, sveparaseey and Business law. 
Liberal terms. Special offernew. Catalog free. 
THE SPRAGUE CORRESPONDENCE SCHOOL OF LAW, 
872 Majestic Building, Detroit, Mich. 


THE DRAFTSMAN 
B25 for 4 months—Cleveland, Ohio 


WE ARE MAKING THE STANDARD. 


The best in use for appl plying color by a jet of air. 
Enables you to do better work in less time. 
Found in every complete studio. Circular free. 


WRITE TO-DAY—-———— 


Air Brush Mfg. Co., 


127 NASSAU ST. ROCKFORD, ILL., U. S.A 


POPULAR 
MECHANICS 


SHOP NOTES 


128 PAGES .. 
204 ILLUSTRATIONS 


Easy Ways Hard Things 


Bound in Clo - « $1.00 
Paper Covers- --- .50 
SENT POSTPAID ON RECEIPT OF PRICE 


POPULAR MECHANICS 
Journal Building Chicago, Illinois 


MARRY WE4L ory Pay En- 


new plaa. Send no money for particulars. 
SELECT OLUB, DEPT. 448, TKKONSHA, MICH. 


Air Brush for Art Work | 


Greatest Electrical Book 


HENRY @ HORA’S 


Modern Electricity 


A new and complete encyclope- 
nENRY—noma's dia of this great science. Full 
- descriptions of all electrical de 
| + vices and machines, systems of 
| MODERN, transmission and distribution 
ae H every important branch of elec- 
| trical science, including X-rays, 
Me " wire less telegra shy, radium, 
ete Devoid of theories anc 


technical phrases. Com pi ete 


= Fy) cross index and appendix, 356 
5 
THE PROBLEMS OF 
ELECTRICITY SOLVED 
An invaluabie aid to the electrical engineer, 


workman, apprentice or student. 


PRACTICAL : ACCURATE : SCIENTIFIC 
Absolutely original matter prepared by expert 
electrical engineers, never published before. 


150 ILLUSTRATIONS 
drawn especially for this work. 
Sitk Cloth Decorative Cover, Silver Stamping, : : : $1.00 
Seal Leather, Marbled Edges, Gold Stamping, : : : : 1.50 
Laird & Lee’s Imprint on Scientific and Me- 
chanical Books Guarantees Keliability. 


AT YOUR DEALER'S OR 
SENT POSTPAID ON RECEIPT OF PRICE. 


LAIRD & LEE, CHICAGO 


SOMETHING 


A book giving dimensions of 


Pipe Fittings 
and Valves 


Over 50 tables and many il- 
lustrations of all kinds of 
articles that the draftsmen 
and architects may need in 
laying out pipe work on 
drawings. 


Flexible Backs. Good Paper. Postpaid, 50c 


ADDRESS 


THE DRAFTSMAN 


for Newspaper Clippings, 


Cleveland, Ohio 
Names and Addresses Write. 


WE PAY CASH wei 


lars, The E. M. SMITH COMPANY, 114 E. 24 St., N. ¥. Oity. 


by 

NDAWINIC, STUDENTS NEED 

i 

| 


Expert and 


factory. 
Ask for Catalogue No, 17 A. P. and send us your address. 


Amateur Machinists 
WHO ARE NOW USING TOOLS 


You may have free our complete Catalogue of 

Tools. Fully illustrated, 176 pages. Gives useful ip- 

formation about all the new Mechanical Tools. 
Every tool we make is warranted Accurate and satis. 


THE L. S$, STARRETT CO., - - Athol, Mass. 


VALUABLE INFORMATION FOR 


Transmissions 


The “Standard” 8and20H.P. MADE FOR 
USE, Best of WORKMANSHIP and MATER- 

IAL. Write for our descriptive matter, and prices, 
Send 5c postage for 90 page catalogue of all morta. 


Successors to THE P. J. DASEY CO. 


The Automobile Supply Co. 


1339 Michigan Blvd. Chicago, Ill, U. S. A. 


WATER MOTORS 
%& to 15 H.P. 


for Ice Cream Freezers, Cof- 
fee Mills, Churns. Printing 
Offices and small Electric 
Light Plants, etc. 

Electric Motors and Gener- 
ators, Combination Water 
Generator for charging stor- 
age batteries. Send stamp 


[AUTOMOBILE PARTS 


OF EVERY DESCRIPTION. 


Write for Catalog and Prices. 


OTTO KONICSLOW, 


CLEVELAND, OHIO 


for circulars. Cc. Ss. PIPER & CO., Detroit, Mich. 


consisting of 17 Gas and 

Gasoline Engines, 11 of 
which are piped up and 
running, is the largest, most 
com e and most 
attractive display in this 
line ever made. H 


She OTTO GAS ENGINE WORKS, Philadelphia, Pa. 


OUR EXHIBIT Fair 


Our friends will find at 
the space good drinking 
water, electric fans, comfort- 
able chairs and writing ma- 
terials. Visit us, see our ex- 
hibit and test our hospi: 


CHICAGO: 360 Dearborn Street MINNEAPOLIS: 318 3rd Street OMAHA: 1108 Farnum St. 
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GREATEST IRRIGATION RESERVOIR IN THE 
WORLD. 

Arid Arizona is soon to have a vast water storage. 
For some time the government has been actively 
employed in the construction of a great dam at 
Tonto Basin, some 80 miles northeast of Phoenix, 
\rizoena. This is among the first work commenced 
nuder the act of Congress appropriating $15,000,000 
for the reclamation of arid western lands. 

The famous Tonto dam will represent the great- 
est water storage enterprise in the world, as it will 
produce the largest artificial body of water ever 
known in the history of the world. Notwithstanding 
the Nile reservoir covers a large area, it is only a 
few yards deep; while the Tonto reservoir will, in 
places, be over 200 feet in depth. 

After months of investigation on the part of the 
government surveyors Tonto was selected as the best 
point along Satt river for the construction of the 
stupendous dam, The flow of Satt river is so varia- 
bie that the stream cannot be depended upon to irri- 
gate the vast tracts of sterile soil without water- 
storage. 

While the government is advancing the money for 
the building of this colossal dam, it will ultimately 
be repaid by the land owners. Already nearly 
$1,000,000 has been expended in preliminary work, 
and it is estimated that an additional $2,000,000 will 
be required to complete the work. 

The storage of water will keep pace with the con- 
struction, so that the great benefit the government is 
bestowing will be realized at once. 

This Tonto reseryoir will extend 18 miles up Satt 
River and 12 miles up the Tonto, and on an average 
will be four miles wide. It will drain an area of 
6,000 square miles of mountains mainly covered with 
dense forests, 

The dam site is 600 yards below the mouth of the 
outlet cafion at ‘he junction of the two streams. 
The dam is being built with a crown pointed up 
stream. It will be 270 feet high, and 225 feet wide 
at the base—tapering upward to a 16foot roadway 
at the top, over which will pass a United States 
mail highway. 

At the dam site the cafion is only 200 feet wide 
at the base of the dam and 400 feet at its top. 

The dam is being built of rocks weighing up to 
12 tons, laid in Portland mortar, and water-tight. 
The bedrock strata tips up stream, thus rendering 
sliding impossible; while the dam will be on so 
massive a scale that it will become a veritable part 
of the towering mountains surrounding the reservoir 
site. It will be able to resist any pressure the ele- 
ments could ever bring against it. 

What is ultimately to become the bed of this 
reservoir, is now studded with beautiful ranches, the 
rights of which have already been purchased. 

The preliminary work of this enterprise is on a 
great scale. It includes saw mills, an electric plant, 
a cement mill, a power canal 15 miles long, the 
opening of 100 miles of difficult mountain roads, tele- 
phone lines, piping water three miles for domestic 
purposes, a cable-car line, derricks, blacksmith shops 
and many other minor industries. 

A large stone quarry has been opened and immense 
quantities of lime and brick are being burned. All 
material for making first-class Portland cement has 
been found within seven miles of the dam site. 

The line of work extends for 85 miles from a point 
42 miles east of Phoenix to the saw mill in the 
heart of the Sierra Anchas. Camps have been estab- 
lished all along this line, and the domestic and culi- 
nary problems are scarcely second in difficulty to 
those of the engineer and mechanic. 

A great army of men, teams and machinery will 
soon be engaged and the ‘“‘commissary supplies” will 
be similar to those in conducting a war campaign. 

Many months will be required to complete the 
work. The benefits, in an agricultural way, to ac- 
crue to that part of parched and arid Arizona by 
this stupendous water-storage will be immense. 


SMALL GASOLINE 
ENGINE 


Latest 
Simplest 
Cheapest 

Best 


Our new type 
Dh. p. gasoline 
engine has no equal; suitable for all purposes where light 
power is desi Starts instantly and rune until you 
stop it. Has automatic governor; runs at varied speeds. 


MAKE YOUR OWN ELECTRIC LIGHT. 


For residences and 
small individual 
isolated plants. 
‘inest electric 
light cheaper than 
kerosene. No com- 


bination lighting 
outfit such as we 
offer, has ever be- 
fore been placed 
on the market. 
Price within the 
reach ofall. Send 
for full descriptive 
circulars. 


Martin Mfg. Co., 
180 W. Madison St., 
CHICAGO 


THERMO - PILES 
1% Volts 


For Electrolytic Analysis, Charging Storage 
Batteries, Driving Small Motors, Ete. No 
chemicals, no smell. $3.00 EACH. 


WALSH'S SONS & CO., 261 Washington St., Newark, N.J. 


Gasoline Engines 


“HONESTY IS THE BEST POLICY” 


THIS 18S OUR POLICY 
LET US PROVE IT TO YoU 
Send for Catalogue. Engines to 500 H. P_ 
CAVANAUGH & DARLEY 
25 West Randolph Street, Chicago 


SPROCKETS 


and EQUALIZING GEARS 
IN STOCK OR TO ORDER. 


Standard makes of Chain on hand. 
Prompt delivery.....Catalogue fre« 


CULLMAN WHEEL CoO., 522 Larrabe® St., Chicago 


Peerless Electric Co. 


ELECTRICAL REPAIRING 
RECORDING WATTMETERS 
SEND FOR BARGAIN SHEET 

141-143 South Clinton Street 
"Phone MainW25 Chicago 


1% Amperes 
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AUTOMOBILE ano MARINE MOTORS 


4,8 and 16 H. P. 


Simple, Compact and Powerful. Best material. perfect 
workmanship. Send for prices. 


ALEXANDER & GROUCH, see 71 W. Monroe St., Chicago 


BICYCLE MOTOR CASTINGS 


for Bicycle, Automobile, Marine or 
Stationary. Also finished Motors 
and attachable outfits for bicyc'es. 
Send 2 cent stamp for catalogue. 


STEFFEY MFG. CO. 
Brown and Pennock Sts., Philadelphia, Pa. 


DIRT CHEAP 


Write for Catalogue and Creen Discount 


THE MOTOR CAR SUPPLY CO. 
1427 Michigan Ave., Chicago 


13-4 H. P. Bike Motor $7.50 


Castings with Drawings 1904 Model 
Now is the time to make that motocycle 
and be ready to ride when warm weather 
comes. 1 3-4 and 21-2 H. P. castings, new 
1904 improved models now ready. 
Send for circular to 


EUREKA MFG. & SUPPLY CO. 
ST. PAUL, MINN. 


GAS and GASOLINE ENGINES 


«1 H. P. to 125 H. P... 
DYNAMOS | | Complete, Lighting or Power Plants for 
- mal uses. large or 
witch boa: 
% to 400 H. P. THOMSON CO., 309 Dearborn St., Chicago 


KEROSENE OIL ENGINE 


Stationary, Marine, Portable. Send for catalog 
Int'l Power Vehicle Co., 381 Dearborn St., Chicago 


1-4 H. P. 
Gas Engine 
Castings $15 


with blue prints. Oylinder 
bored out and faced off. 

Runs by gas or gasoline, 
Water Jacketed. 1-2 az 
castings, not bored or faced, $16.00. Send for catalog 
gines, dynamos, electrical supplies. z 


L. W. GILLESPIE & CO., E. 4th 
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BLUNDER 


THE PROFESSOR’S 


John W. Mackay was an early riser, a hard 
worker and, although exceedingly hospitable, was 
himself absteminous and could seldom be induced 
to play cards for money, and then for only nomi- 
nal stakes. The game he liked most was one by 
which the mining superintendents on the Com. 
stock beguiled a portion of the noon hour while 
waiting for luncheon at the Savage Co. hoisting 
house. Boys caught grasshoppers and sold them 
to the players at 25 to 50 cents each. Each player 
paid a fixed stake, ranging from $1 to $20, into 
the pool, and the man whose hopper made tu. 
longest jump captured the pool. One day before 
Christmas it was agreed to celebrate that hoiiday 
with a pool, the stakes in which were to be $1l.v 
for each player. The terms were “play or pay,” 
and at the instance of a German professor, who 
was a superintendent of a leading mine, each man 
was allowed to use any means that he might devise 


to stimulate his grasshopper. The professor was 
so full of his scheme Lo scientifically capture the 
$1,000 pool—for there were 10 entries—that he 


communicated it to a 
a grasshopper plunger. 


young assayer who was not 

The professor had experi- 
mented and ascertained that a grasshopper that 
was touched by a feather dipped in a weak solu- 
tion of aqua ammonia would jump for his life. The 
young man also experimented, and as a result he 
filled a bottle of the same size and appearance 
with cyanide of potassium and managed to substi- 
tute it for the other in the professor's laboratory. 
The next day, when the professor, after much 
boasting about his scientific attainments, dipped 
a feather in the substituted bottle and touched his 
insect with it, the grasshopper rolled over as dead 
as a salt mackerel, amidst the roars of the crowd. 
Mackay’s hopper won the big pool, and two widows, 
whose husbauds had been ki'ied in the Yellow 
Jacket Mine, received a gift o: $500 each from 
an unknown source. 


ABOUT THE SIZE OF IT. 


It’s almighty queer, but the fact is quite clear 
That most of the people today 

Who get in the papers, cut up some wild capers, 
And get advertised in that way; 

While the people who do what is honest and true, 
As a rule never get any praise, 

But the fellow who's tough, finds it easy enough 
To rush into print nowadays. 


Would there be any hint of a story to print 
If a man kissed his wife at the door? 

But if he should kiss some alluring young miss, 
Dear, dear! how the papers would roar! 

It’s queer that the man who is straight never can 
Get credit for honors well won, 

While the rascals and crooks fill the papers and 


ks 
With stories of what they have done. 


If a trusted cashier remains year after year 
In the bank, where he’s toiling away, 

Without stealing the cash, does he cut any gash 
In the news columns day afver day? 

But oh, how they'll spout if the fellow skips out 
With all of the greenbacks and gold! 

While his whole pedigree in the papers we see, 
Where the story is spicily told. 


Don’t look to the press or its columns to bless 
The good deeds men constantly do; 

Such items they choose to turn down as ‘‘no news,” 
They want something ‘‘spicy’’ and ‘‘new.”’ 

When a story you see that is unmercifully 
“Scareheaded,” you don’t have to look 

Very far through the stuff — you no well enough 

it deals with a rascal or croo 

—Sunset Magazine, 
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HEMISTRY has become a necessity not 

J only to the manufacturer, but also to 

m ! r everyone directly or otherwise interested 

in manufacturing industries. There is no 

branch of human endeavor in which a 

SPELLS chemist cannot help you. We can ana- 

lyze and tell you how to duplicate and 

save money in the manufacture of any 

Cc O n O m preparation on the market. Tell us your 
troubles and we will help you. 

We have the best equipped laboratories 


in Chicago for general chemical work. 
The analysis of lubricating oils, fuel, boilers, compounds, etc., is a specialty of ours. 


THE ELLSWORTH LABORATORIES, 


357 Dearborn Street, Chicago 


FLASH BOILER 


For 1904— 


Dynamo and Motor 
Bargains 


We carry in stock over 600 machines 
in all sizes from }s to 100 horse power, 
both new and second hand, all guar- 
anteed. Small factory equipments our 
specialty. 


NO ONE 


Can sell you a first-class machine for 
less money. We repair a‘l makes. 
Send us your inquiries. 


No burning of bouler—No water gas—No smoke 
Absolutely Non-explosive. 


rerrect MEROSENE BURNERS 


Condensers, 40d other appliances 
are marvels of mechanical development. 


Guarantee Electric Co. 


CHAS. E. GREGORY, Pres. 
153 to 159 S. Clinton St., 
CHICAGO 


Barton Boiler Company 
SOLE MANUFACTURERS, 
4230 State St., Chicago, Ml.. U.S, A. 


Write for full particulars 


It you want anything and don’t know where to get it write us. 

If you have a new idea or invention ask our Patent Bureau what you want to know and 
they will answer promptly and fully without charge. 

We want a mechanic in every shop to act as our agent. Write for particulars. 


POPULAR MECHANICS Co, 


MACHINERY BARGAINS 


SEND FOR MY PRINTED PRICE LIST OF 


Automatic and Slide Valve Engines, Hoisting Engines, Boilers, Heaters, Air 
Compressors, Rock Drills, Crushers, Locomotives, Steam Shovels, Pile Driv- 
ers, Dump Cars, Dredge Machines, Traveling DerricKks, Cableways, Concrete 


Mixers, Coal Mine Hoists and Machinery Generally. I handle both New and 
Second-hand. 


WILLIS SHAW, - - - - 171 La Salle St., CHICAGO 
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PRICE COMPLETE $6.00 


Diameter 9 inches, run by 
dry cell battery; weight of 
fan and battery only 15 lbs, 
Can be carried ard set up 
anywhere; always ready to 
start. Invaluable inthe sick 
room, at the dining table, or 
on the office desk. 

Send for FREE catalogue of other Elec- 
tric Fans, Dynamos, Gas Engines anda all 
Electrical Supplies. 


L. W. GILLESPIE & CO., 
229 E. 4th St. . Marlon, Ind. 


A Phonograph Improvement! 


TIZ-IT 


NEW 


HORN 
CONNECTION 


A great improvement over 
the old connection. Soft 
rubber deadens the sound. 
TIZ-IT will increase the 
volume of tone, making it louder 
and clearer. If your dealer 
don’t se}l them, send 50cts. to J 

Kreiling, Manufacturer, 855 
North 40th Avenue, Chicago, I], 


Yor Reproducing and Recording. 


DOOR HANGER” 


You know how the old-fashioned Door-Hanger sticks 
Ours Will Not Bina 
Ours Cannot be Derailed 


Let Us Tell You About It 


WRITE FOR CATALOG AND PRICES 


ALLITH MANUFACTURING CO. 
120 South Green Street, Chicago 


DOBBIN’S DESPAIR, 


I have no differential clutch 
And no pneumatic tire; 

I guess [ don’t amount to much, 
For none come to admire 

My form or speed—I have no cam; 
And, to my deep remorse, 

I must confess I only am 
A one-horsepower horse! 


They used to stroke my sorrel side 
And tell how I could go; 

Today they speak in tones of pride 
Of some bright red tonneau. 

But, though my sorrow is so great 
And anger is so keen, 

I'm glad to have a chance to state 
I don’t eat gasoline. 


I don’t know how to carburet, 
Now how to radiate— 

When I wished to get up and get 
I simply struck my gait. 

“Tis true, in casting out the beam 
For fairness I should try— 

But ‘lectric, gasoline or steam, 
The ‘“‘mote” is in my eye! 


I have no wondrous steering gear— 
But still they rush to see 

A thing that has, I’m pained to heat, 
A horseless pedigree. 

They used to pet me all the time, 
But now they only shrug 

Their shoulders, and pass by, for I'm 
A poor old sparkless plug! 


ow 


ELECTRICAL ORE FINDERS. 


The several inventions for locating veins and 
bodies of ore by means of electrical instruments 
have been looked upon with more or less doubt. 
A recent demonstration in England, before a num- 
ber of electrical experts, including several scientists 
of note, determines the fact that some of these in- 
struments are capable of very reliable work, while 
not able to perform miracles. Dr. Thompson said: 
“It is quite certain that where there are well de- 
fined lines of ore underground, they can be localized 
by means of the apparatus.”” He had been skep- 
tical, but is now convinced of its utility in locating 
such bodies as galena and other conducting ores, 
but was not so sure in the case of gold mining. 


“SUCCESS RECIPES.” 


ROTHSCHILD'S 


The following twelve maxims form part of the 
will of Mayer Anselim Rothschild, the founder of 
the great banking house at Frankfort. They are 
going the ronnds in Europe and America: 

1. Seriously ponder over and ‘thoroughly examine 
any project to which you intend to give your atten- 
tion. 

2. Reflect a long time, then decide promptly. 

3. Go ahead. 

4. Endure annoyances patiently and fight bravely 
against obstacles. 

5. Consider honor as a sacred duty. 

6. Never lie about a business affair. 

7. Pay your debts promptly. 

8. Learn how to sacrifice money when necessary. 

9. Do not trust too much to luck. 

10. Spend your time profitably. 

11. Do not pretend to be more important than 
you really are. 

12. Never become discouraged, work 
and you will surely succeed. 


zealously 


Please mention Popular Mechanics when writing advertisers. 


| 
| 
| 
\ 
/ 
\ 
THE “RELIABLE ROUND TRACK 
|| 


